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eVoice 



It For Me? 



emo 




Ptemium Htarne Answer 



What Is eVoice? 



• What does eVoice do? 

• What else do I get with eVoice? 

• Where is eVoice available? 

• Can eVoice answer my wireless phone? 



How does eVoice work? 

Is eVoice compatible with other features and 
equipment on my phone? 

What other features does eVoice offer? 





What is the privacy policy of eVoice? 



How do 1 subscribe, and what happens after I sign up? 



Have Customer Service Questions? 



What does eVoice do? 

eVoice is similar to phone company voicemail, but far better. eVoice offers you more f 
either the phone company or an answering machine. We'll deliver your voicemail direct 
email inbox and to your home phone. We'll take calls for you when your phone is busy, 
online and when you're away from home. eVoice will answer after 4-6 rings, or after as 
as you choose - you decide when you sign up*. When someone leaves you a message, e> 
alert you via email, pager or cell phone. You get free access to your messages from an? 
world via the web at evoice.com. And you can leave a 1 -minute personal greeting lettii 
callers know you're not able to answer their call*. 

(*=personal greeting and ability to choose number of rings available for eVoice Premiur 
subscribers only.) 

Signing up for eVoice only takes a few minutes at evoice.com . 



[Bl 



What else do I get with eVoice? 

Check your messages anywhere. With eVoice, you can check your messages by phone : 
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or have them sent to you as email. Try doing that with an answering machine! 

Free long-distance messaging between eVoice subscribers. You can also send voice n 
other eVoice subscribers anywhere - free. Just call an eVoice access number, enter the 
number and leave a message. Wherever they are, they can call or check the web to lisl 
message. Only eVoice has the features to keep you in touch with the world. 

Forward messages from the web: You can forward a voicemail message to anyone wit 
address. From your eVoice inbox, click the forward button and we'll send the message . 
RealAudio attachment along with your personal note. 

eVoice All Access - combine your wireless phone with your home voicemail: As an e 
Premium subscriber, you can add a wireless phone to your mailbox for only $2.95 more 
Now instead of checking voicemail from two places, you can receive all your messages 
convenient place. 



Message broadcasting: eVoice subscribers can send a message to up to 20 subscribers < 
called QuickDial. It's great if you want to invite people to get-togethers or make an anr 
Tell everyone with one call! 

Phone message management keys: Using any touch-tone phone, you can save, skip, ft 
rewind, or delete messages at any time. You can even forward them to other eVoice si 
reply directly to messages sent by other eVoice subscribers without paying long-distanc 



Where is eVoice available? 

eVoice is available throughout most of the US and parts of British Columbia. You can cl 
messages anywhere on the web or in your email and from practically anywhere using oi 
numbers. When you start to sign up for eVoice service, you give us the phone number y 
answer. We'll tell you immediately if eVoice is available in your area. If not, check bac 
adding service in new areas all the time. 



Can eVoice answer my wireless phone? 

Yes, eVoice customers in several sections of the United States are now able to add a w 
to their eVoice Premium mailbox, so that one mailbox answers both phones. It's called 
Access, and we're looking to roll this out to the rest of the US very soon! 
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1 Introduction 

This White Paper discusses the underlying technology and processes of the eVoice 
service, focusing on the advantages of eVoice compared to other voicemail and 
messaging systems. eVoice's ASP-program helps Service Providers (Wireless, 
Long Distance, CLECs, ISPs, Voice Portals, etc.) deliver next generation enhanced 
communication services in a reliable and scalable fashion. 

2 eVoice Voicemail 

eVoice is a nationwide voicemail service that answers home, small office and 
wireless phones. Calls to the answered phone numbers are forwarded (on Busy or 
No Answer) to eVoice. If the caller leaves a message, the subscriber is then notified 
via e-mail and wireless notification and can access the voicemail via phone, the web 
or e-mail. 

3 Service Setup 

One of the main ideas behind eVoice's service is to simplify the previously complex 
call forwarding service setup and provisioning process for the subscriber as much 
as possible. eVoice streamlines the process by handling all required contact with the 
subscriber's Local Phone provider. This increases both the sign-up and retention 
rates. 

3.1 RBOC Relationship 

eVoice has spent several years developing close relationships with each of the 
Regional Bell Operating Companies (Bell Atlantic, Bell South, Ameritech, 
Southwestern Bell, US West and Pacific Bell) and GTE (the term "RBOCs" will be 
used for this group). The development and maintenance of these relationships 
allows eVoice to directly accept and process orders from subscribers, eliminating 
the need for the subscriber to contact the RBOCs directly. eVoice is constantly 
enhancing its provisioning capabilities (service setup), and additional Carriers 
(landline and wireless) will continually be added. 

3.2 Billing 

eVoice's relationships with the RBOCs also include billing arrangements. In most 
cases, eVoice handles both the set-up and monthly fees that RBOCs typically 
charge for Call Forwarding. This prevents the addition of fees to the subscriber's 
RBOC bill, which limits confusion for the subscriber, and reduces customer service 
calls to the RBOC. 

3.3 Order processing 

eVoice receives customer orders through both an automated telephone interface 
and web-based registration forms. These orders are directly forwarded to the correct 
RBOC using scalable electronic interfaces. eVoice has developed a customized 
automated interface for each RBOC, to enable timely and efficient processing of 
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eVoice's large daily order volumes, which currently exceed 2,000 orders per day per 
RBOC. 
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3.4 Exception handling 

eVoice has a distinctive, knowledge-based method of handling returned orders, or 
"exceptions." An RBOC might reject an order or return it for further processing for 
one of several reasons, e.g.: 



• The official number plans provided by the RBOCs are often not fully up-to- 
date (i.e. do not reflect numbers that have been resold), which may result in 
an order being sent to the wrong RBOC. 

• The customer may have special features enabled on the line that conflict 
with the new service order. 

eVoice has the unique capability to handle these exceptions by simultaneously 
contacting the customer to resolve the current issue and providing feedback to a 
rule-based database that is used for order acceptance. eVoice can thereby offer a 
complete provisioning solution, avoiding the need to train Customer Care staff in 
RBOC exception handling. 
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4 Telecom Network 

eVoice is the pioneer in deploying IP-enabled voicemail. The path to building out 
the eVoice network has been much like that of the early ISPs, who had to build their 
own POPs. Similarly, eVoice has undertaken the process of building and operating 
an extensive Telecom network. The network has been designed to meet the highest 
standards of reliability and scalability, while also taking advantage of the low-cost 
aspects of IP-technology. 

Figure 2- Schematic System Layout 

4.1 Local Numbers 

eVoice has deployed an extensive Local Number Network, ensuring that every call 
is always forwarded to a local number. For example, in the San Francisco Bay Area 
alone, eVoice has over 60 different phone numbers, enabling local coverage of each 
rate-center (there are often multiple rate-centers within each area-code). All calls 
forwarded from the called phone number to the voicemail service will be billed by 
the RBOCs as new calls. Therefore, it is important to have local numbers available, 
to avoid adding extra costs to the customer's phone bill. 

4.2 POP vs. DID 

While it is important to provide local coverage for each rate center, this must be 
balanced with the effort to minimize deployment and equipment cost. eVoice 
achieves this balance by using POP-technology, enabling eVoice to have exactly 
one number per rate-center. eVoice uses a Patented software algorithm to identify 
the incoming call by gathering the signaling from the RBOC, and can thereby open 
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the correct mailbox automatically. This allows eVoice to minimize the number of 
forwarding telephone numbers required (each carrying a monthly fee). 

Without this sophisticated proprietary technology, competitors must use separate 
telephone number for each customer (DIDs) in order to identify the correct mailbox. 
This is an expensive solution, since each number carries a monthly fee. In addition 
to being expensive, this solution is also not scalable because telephone numbers 
are a scarce resource, especially in urban areas. Numbers are therefore often 
obtained in low-density areas, forcing the calls to be forwarded outside the rate- 
center (and quite often outside the area-code), thereby adding toll-charges to the 
customer's telephone bill. 

4.3 Transport Cost 

The POP-network architecture allows eVoice to benefit from the advantages of IP- 
technology. Message are converted and stored as packages at the closest POP and 
the message is then transported via IP, if a different POP is used for accessing 
messages (most messages are left and checked at the same POP, eliminating all 
need for transport). 

Example: A message that is left in San Francisco and is accessed in New York 
requires only a couple of seconds to transport over IP, whereas conventional (TDM) 
networks require a managed and monitored long-distance connection for the entire 
duration (minutes) of the message. 

This transport method also eliminates the quality problems that normally plague 
VoIP connections, which can be expensive to correct and control. 

5 System Architecture 

5.1 Centralized logic 

The eVoice system is built around a centralized and redundant Network Operations 
Center. This NOC houses all system logic, routing tables, customer profiles, etc. 
This allows for easy management of the nationwide system, flexible scalability and 
rapid roll-out of new features. 

5.2 Decentralized Data and Message Storage 

Messages are stored at the edge of the system, in the POP-servers. This 
architecture eliminates the potential "single point of failure" problem that is normally 
associated with a centralized architecture. Each eVoice message is stored 
redundantly, and the system even recognizes "roaming" customers (calling into the 
system from different locations) and automatically stores messages at the POP- 
server closest to the customer. 

Customer data is stored in regional and Master databases for both high reliability 
and fast service. The flexible, decentralized architecture allows eVoice, at the 
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carrier's request, to store the subscriber data on-site at the carrier's facilities in a 
mirrored Master database 

5.3 Transport 

eVoice transports non-real-time messages (IP-packets) between POPs (when 
needed) instead of streaming voice to a centralized storage place. This transport 
method is much less costly and more reliable-compared-to hauling-VolP to a central 
storage place. VoIP is a good alternative for real-time voice communications, but it 
has poor economics for messaging and requires extensive maintenance to 
guarantee the voice quality. 

5.4 Mailboxes vs. Phone Numbers 

Most voicemail systems are either one-dimensional, where the telephone number is 
equal to the mailbox ID, or hierarchical, where one telephone number can have 
several mailboxes (extensions). The eVoice system design allows the best of both 
worlds by creating separate dimensions for telephone number and mailbox, allowing 
for a very flexible service setup. 

Products that provide voicemail for multiple phones in a single mailbox are now 
entering the market. This feature will become more popular as an increasing 
number of people have at least two phones, such as a wireless and a landline. 
Current solutions often only focus, due to system limitations, on combining business 
and wireless phones, both phones that are of single user type. The home phone, on 
the other hand, often has multiple users, and therefore requires extensions, a 
requirement that currently most systems cannot manage. eVoice's architecture can 
easily handle this type of configuration, providing both multiple phones and 
extensions simultaneously, whereas most other voicemail systems only can handle 
one dimension. 

5.5 Notification 

eVoice system includes a highly flexible Notification architecture, allowing for 
notification of subscribers via multiple media. The Notification services are IP- 
enabled, with the main notification methods being e-mail, SMS and pagers. The 
subscribers can choose to include a copy of the voicemail in the e-mail, as a Real * 
Audio attachment. The Notification system is already prepared for other media, as 
Instant Messaging, WAP and Stutter dial-tone, and these methods can swiftly be 
integrated with the carrier's services. 



Rev; 1.2 



Proprietary & Confidential 



12/13/00 



e Voice 



Voicemail- Technology & Processes ? 7 



6 Conclusions 

eVoice is well positioned to be the leader in enhanced voice messaging solutions. 
The unique nationwide home answering capabilities combined with the flexible, 
reliable and low-cost architecture offer several compelling capabilities for carriers 
(wireless, IXC, DSL, ISP, CLEC, etc.). The eVoice service can be fully branded and 
modified to fit the Carrier's current service offerings. 

For further information, please contact: 
Johan Samuelsson 
Director, Voice-ASP 
(650) 330 3758 

johan.samuelsson@evoice.com 
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1 Introduction 

The enhanced telecommunications services industry is growing rapidly. The 
convergence of the Internet and telecommunications industries coincides with 
growing consumer demand for enhanced telecommunications sen/ices. This 
includes services such as call management, call return, caller ID, call completion, 
call waiting, call forwarding, and voicemail. Voicemail is one of the most valuable 
enhanced services on the telecommunications landscape today. This is illustrated 
by recent trends in the residential telecom market where rising prices coincide with 
increasing penetration, and on the wireless side where voicemail is becoming a 
required feature for a carrier. This paper discusses the advantages and the value of 
adding e Voice voicemail (home, small business and wireless) to a carrier's 
(Wireless, IXC, ISP, CLEC, Voice Portal) current service offering. 

2 eVoice Voicemail 

eVoice is a nationwide voicemail service that answers home, small office and 
wireless phones. Calls to the answered phone numbers are forwarded (on Busy 
and No Answer) to eVoice. If the caller leaves a message, the Subscriber is then 
notified via e-mail and wireless notification, and can access its voicemail via phone, 
the web or e-mail. eVoice has developed an automated registration and provisioning 
process that creates a seamless signup experience for the customer, eliminating all 
of the hassle associated with contacting the local telephone company. 

3 Market Size 

The market for these services is growing rapidly. International Data Corporation 
(IDC) estimates that the consumer voice messaging service market alone will grow 
from $1.3 billion in 1999 to $2.3 billion in 2003, driven primarily by new subscribers. 
Current market penetration for voicemail in the U.S. is only 17% and is projected to 
grow to 30% by 2003, according to IDC. The growth in the number of wireless 
phone and device users is also driving increased demand for enhanced 
telecommunications services. Approximately 125 million users in the U.S. 
subscribed to wireless services in 1999, and this number is expected to increase 
significantly to 207 million users by 2004, according to IDC. Furthermore, it is 
believed that enhanced telecommunications services are the most profitable part of 
most regional phone companies' revenues which also makes this an attractive 
market segment. 

3.1 Challenges for Consumers 

As the number of wireless, Internet, and telephone users has increased dramatically 
in the past few years, the consumer demand for enhanced telecommunications 
services has outpaced the degree to which these sen/ices are streamlined and 
integrated. Many consumers with more than one phone number currently need to 
access multiple voice mailboxes to retrieve their messages, which is costly and time 
consuming. The emergence of wireless phones with visual interfaces such as 
Wireless Access Protocol (WAP) does not fully address consumer needs. Wireless 
users, especially while driving, desire more convenient access to communications. 
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In addition, many consumers accessing the Internet use dial-up connections and 
have only a single home phone number, meaning they cannot receive incoming 
calls while they are online. Incoming calls go unanswered or are forwarded to 
voicemail for many such consumers, and callers typically have no way of knowing if 
the person they are trying to call is online. This creates a significant consumer need 
for the type of call control that eVoice provides. 

3.2 Challenges for Carriers 

Recent deregulation of the telecommunications industry has greatly reduced 
barriers to entry for telecommunications service providers. The elimination of these 
barriers has increased competition for Regional Bell Operating Companies (RBOCs) 
and created opportunities for new entrants such as Competitive Local Exchange 
Carriers (CLECs) and long distance carriers, also known as Interexchange Carriers 
(IXCs), to enter regional markets. Deregulation has also enabled relative 
newcomers such as Internet Service Providers (ISPs) and enhanced 
telecommunications services providers, such as eVoice, to enter the market. 

The rapid changes in the telecommunications industry have created significant 
challenges for many of these CLECs, IXCs, and ISPs. In response to increased 
consumer demand for enhanced telecommunications services, many carriers would 
like to add new features and functionality to their offerings to distinguish their brand, 
reduce churn and add incremental revenue streams. However, adding incremental 
enhanced services to a carrier's offerings is both time consuming and costly, 
requiring the carrier to build new infrastructure, deploy new operations support 
systems, and develop expertise in Internet and voice web technologies. Its believed 
that many carriers will find it economically more attractive to purchase enhanced 
services from an Application Service Provider (ASP) on a wholesale basis and re- 
brand them as their own, than to develop them internally. 

4 The Value of Voicemail 

This section discuss the different ways carriers will benefit from adding eVoice 
voicemail to their current offerings. 

4. 1 Monthly Fees 

RBOCs (Bell Companies + GTE in this paper) are currently offering Home voicemail 
at a price between $6-10 per month 1 . eVoice Home voicemail offers several 
enhanced features (Web access, e-mail notification, etc.) that makes it a superior 
product to the current RBOC offering, and thereby justifies a similar Monthly Fee. 
Customers prefer monthly fees with unlimited (or close to unlimited) service rather 
than measured services that charge on a per-message basis. Flat fees are also 
preferable from the carrier's perspective, because they tend to foster increased 
usage which enhances the bond between the earner and the customer. 



1 1t is important to add the fees for the separate but required Forwarding feature when looking at RBOC 
voicemail pricing. These fees are typicaliy not included in the quoted price. 
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Example 

Monthly voicemail fees (RBOC prices) 
Set-up fee (RBOC prices) 



$7-10 
$10-15 



4.2 Increased Usage 

The va!ue_of increased usage of the main service is most clear for wireless carriers, 
but Long Distance Companies (IXCs) will also get a boost in usage and thereby 
revenue. An often quoted example of the benefit of adding voicemail is the "Zero 
calls vs. Three calls" scenario. An unanswered call to a phone without voicemail will 
result in Zero completed calls, whereas by adding voicemail, there will first be a call 
for leaving the message, a second call for checking the message and finally a third 
call when the called party calls back the caller. This results in Three completed calls, 
all of them chargeable (although message leaving is usually free of charge). This is 
the main reason that many new PCS providers and overseas carriers have added 
voicemail as a Free-of-charge feature to their wireless services. 

Adding more minutes of use in today's world of "big bucket" wireless plans is often 
mistakenly considered to be negative or neutral, under the idea that "there are 
plenty of minutes left in the bucket and more minutes will not generate any new 
revenue." This is not true, since there will always be some subscribers that will be 
"pushed" into the next bigger bucket or pay for minutes over the bucket-limit. 
Averaging this revenue over all subscribers will show that each added minute will 
generate revenue. It is also important to driving as much usage as possible from the 
local phone to the wireless, causing landline migration. The wireless competition will 
continue to drive larger buckets and lower prices. It is therefore important to fill up 
these buckets in order to keep the ARPU 2 steady. 



Example- Wireless 

10 extra "return" calls per month at 3 min = 30 extra minutes 
Marginal revenue per minute- 15 cents. 

Additional Monthly revenue due to voicemail = $4.50 



4.3 Lower Churn 

Controlling churn (customer retention) is today's most important business issue for 
Telecom carriers. Increasing acquisition costs combined with tighter margins require 
the carriers to extend the relationship with each customer as long as possible. 
Lowering the monthly churn for wireless carriers with just 0.1% will increase the 
lifetime revenue by more than $90 3 . According to IDC, "the best way to reduce 
chum is to build a relationship with customers. One way of doing this is to bundle 
services. n Adding voicemail is one of today's best bundles, proven by the fact that 



2 Average Revenue Per User 

3 Current average wireless churn is 2.2%. Data from DU "Global Wireless Communications Industry" 
report, Summer, 2000. 
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most new PCS providers choose to include voicemail as part of the PCS service 
bundle at no additional charge to the consumer. Communication with the customer is 
also an effective churn reduction tool. Most telecom carriers only have bill inserts, 
or, even worse, a line on a credit card statement as their only communication 
vehicle. eVoice web-enabled voicemail has proven to be a great communication 
vehicle, allowing the carriers to communicate with the customers daily in a one-to- 
one dialogue, via the web in-box. 

Home voicemail is an excellent addition to the service bundling because it is not 
directly associated with the carrier's main product. Cancellations will thereby affect 
not one but two important services, making it much more difficult for the customer to 
leave the service. 



Example - Wireless 

Lower churn from 22% to 2.0% will add to lifetime revenue $180 



4.4 Lower Cost 

eVoice voicemail is based on state-of-the art software running on high-capacity IP- 
based servers. This configuration will dramatically reduce the cost per customer 
compared with traditional voicemail systems with proprietary hardware and software 
modules. The outsourced model will also lower management and maintenance cost 
for carriers, without reducing the carrier's control and reliability. (See also Section 
5.2, Pay-per-Feature). 

4.5 Differentiation 

eVoice's nationwide home answering capability and highly customizable access and 
notification options provides carriers with an opportunity to differentiate their 
products from those of competitors. The basic service alone will give carriers an 
edge, and eVoice's flexible platform allows for extensive integration with carrier's 
existing products which allows for the ongoing development of new innovative 
services. Telecom services are rapidly becoming commodities (the ISP-industry is a 
recent example). Differentiation will allow carriers to avoid the price pressure and 
. remain competitive (AOL being the outstanding example from the ISP-industry). 



4. 6 Increased Web-traffic 

Web access is a great complement to the traditional phone interface for voicemail. 
The web inbox integrates neatly with the carriers current web-site 4 . This will give a 
dramatic boost in traffic to the carrier's web-site. Customers will visit the site to 
check for voicemail several times per week, allowing for promotion of the carrier's 
other web-services such as e-commerce, e-customer care or up-sell of other 
products. This will help the carrier to achieve the cost savings that the addition of 
web-services promised to deliver. 



4 eVoice will handle the integration. 
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4.7 Add-on Sells 

eVoice voicemail offers several opportunities for selling additional revenue- 
generating services. Multiple Phones, Extensions and Internet Call Waiting (ICW) 
are several of the many features that can be added to eVoice service, generating 
added revenue per subscriber. 



4.7.1 Multiple Phones 

Adding multiple phones into one single mailbox is a frequently required feature by 
today's busy consumers, that often are forced to check voicemails in multiple 
places. Several Bell Companies (Bell South, Pacific Bell and US West) have or 
shortly will launch this type of service. eVoice, with its home-answering capabilities, 
is the only company that can offer the same service for non-RBOC companies. 39% 
of wireless users indicate that they are interested in adding home voicemail to their 
wireless voicemail and 41% state that the availability of this service would influence 
their choice of wireless carrier 5 . This creates a sizeable market opportunity, and the 
interest increases among the higher-spending segments of the wireless customer 



Example 

25% of subscribers with extension at $2.95/extension 
20% of subscribers with Multiple Phones at $4.50/extra phone 
20% of subscribers with ICW at $4.95/subscriber 
Average 20 minutes LD from voicemail platform at 10c 
Total extra revenue per subscriber 



$0.75 
$0.90 
$0.99 
$2.00 
$4.64 



base. 



5 Market study performed by Insight Express, ordered by e Voice, Contact e Voice for more information. 
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Figure 1 - Wireless Subscribers interested in adding Home voicemail to their Wireless 
service, segmented by monthly wireless spending (ARPU). 




$20 or less $21-$50 $51-$100 $101+ Total Sample 



4.7.2 Extensions 

RBOCs currently charge between $2-4 for each extension that is added onto a 
home voicemail box. The eVoice product that routes Multiple Phones into a single 
voice mailbox will require an enhanced usage of extensions for home phones, since 
home phones are often shared whereas wireless phones are private. 10% of eVoice 
current users are already using extensions for a single phone, a ratio that is 
increasing. The increased usage of extensions that comes with the Multiple Phones 
product makes the extensions feature that eVoice offers even more valuable. 

4.7.3 Internet Call Waiting 

Internet Call Waiting (ICW) allows customers to receive notification and to answer 
calls when they are on-line. ICW allows customers to avoid paying for a second 
phone line while still enjoying many of the benefits, reducing their overall telecom 
spending. This advantage is also available with the basic eVoice service, but ICW 
adds enhanced flexibility of how to handle incoming calls. Most ICW services are 
today in the range of $4-7 per month. 

4.8 Platform for other services 

The eVoice platform provides carriers with an excellent foundation for adding other 
telecommunication services . The frequent use of voicemail serves as the entry 
gateway for less frequently used but highly profitable services as Directory 
Assistance, Calling Cards, Voice Portals, etc. The flexibility and reliability of the 
eVoice platform allows for easy integration of other services. 
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4.9 Example 

This example demonstrates the extra revenue that would be generated by adding 
home voicemail to a wireless carrier's existing product. 

Each home voicemail customer will generate revenue in several categories: monthly 
fees, extra airtime and enhanced features (extensions and ICW). 



Monthly Fee $6.95 

Extra Airtime $4.50 

50% penetration of extensions at $2.95 $1 .47 

20% penetration of ICW at $4.95 $0.99 

Total added revenue per home voicemail subscriber $13.91 



Reducing churn from 2.2% to 2.0% will add an additional customer lifetime revenue 
of $180 (or $236 including the new Home voicemail revenue). 

The take-rate for home voicemail is assumed to be 20% (using the rule of thumb 
that 50% of survey respondents that indicated interest will actually sign up for the 
service). Revenue will increase by $2.78 per subscriber, or by 5% 6 - a significantly 
increase in carrier's revenue. 

5 Advantages with Voice-ASP 

The Application Service Provider-model offers many advantages for carriers, and 
eVoice Voice-ASP brings these advantages for voice-services. 

5.1 Time-To-Market 

The initial integration of eVoice voicemail will be done in weeks instead of months of 
planning and installation of dedicated voicemail platforms. Add-on features can be 
added in days. 

5.2 Pay~per-Feature 

One of the greatest advantages with ASP is the possibility for the carrier to pay per 
subscriber and per feature. There is no need to build and pay in advance for 
capacity that will mostly be unused, or to upgrade the whole platform for enhanced 
features that only a small percentage of the customer base will use. EVoice offers a 
pay-as-you-go model where the carriers only pay for the services and feature they 
actually use. 



Based on an average ARPU of $55 for wireless carriers - DL/'s "The Global Wireless 
Communication Industry" Summer 2000 (Dick Tracey). 
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6 Value per Category 

6.1 Wireless 

Because the eVoice solution enables wireless providers to combine a user's land 
line voicemail with wireless voicemail, wireless users with eVoice service will use 
their wireless phone more often (to access their land line voicemail), resulting in 
increased minutes of use (MOU). As eVoice extends the capabilities of the platform 
in communications, content and commerce, this will further drive increases in MOU. 
These capabilities could provide a significant source of additional revenue and 
service differentiation and help reduce chum for wireless providers. In addition, the 
web features should attract users to the wireless carrier's website, providing 
opportunities for up-selling. 

6.2 Long Distance 

With the continuing deregulation of the telecommunications sector, RBOCs are 
beginning to provide long distance telephony service and are aggressively pursuing 
the $40 billion U.S. long distance market. Long distance carriers, also known as 
Interexchange Carriers (IXCs), resell local phone service, but do not have the right 
to resell the RBOCs 1 voicemail service. This inability puts the IXCs at a competitive 
disadvantage. By partnering with eVoice, IXCs will be able to provide customers 
with a more complete, competitive telephony solution. Furthermore, eVoice 
voicemail solution is superior to that of the RBOCs, and that this will enable IXCs to 
not onfy reduce churn, but also to increase their monthly billing revenues and their 
market penetration. 

6.3 CLECs 

Since deregulation in 1984, a large number of CLECs have been formed to compete 
for local service. CLECs have primarily been providing call completion services, 
and typically do not derive much revenue from enhanced services. In order to more 
effectively compete with the RBOCs, CLECs will need to offer more enhanced 
services, such as voicemail. By offering eVoice voicemail service, not only will 
CLECs have an additional revenue stream, but they will also have a superior service 
versus the RBOCs, thus improving customer acquisition and reducing churn. 

6.4 The ISP, Instant Messaging (IM) and Internet Portal Markets 

ISPs and online portals have strong customer bases with high usage, but limited 
presence in the voice market Several of the online portals have added "voice chaf 
capabilities to their instant messaging products and also launched "PC to phone" 
capabilities. These portals do not typically have access to their consumers 1 home 
phones, and therefore, have not offered solutions that generate significant revenue 
from these home subscribers. eVoice enhanced messaging, IM and Internet Call 
Waiting capabilities can provide a compelling product for these ISPs and portals 
which should allow them to bypass the local phone companies. eVoice automated 
provisioning will allow ISPs to deliver advanced features such as Internet Call 
Waiting, so that users may manage inbound phone calls while staying connected on 
their dialup line. Also, web-based inbox provides web portals with an opportunity to 
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increase stickiness by enabling users to retrieve their voicemail messages and 
perform other communications functions from their website, every day. 

6.5 Voice Portals 

Advances in voice recognition technologies are enabling the emergence of "voice 
portals." A variety of new companies in the enhanced telecommunications services 
market are providing such useful content; however, companies that enter this 
market face two primary challenges: customer acquisition costs and telephony 
network costs. eVoice nationwide network and installed base of customers position 
address these issues. By integrating voice portals into the network, eVoice can 
significantly reduce the voice portal's telephony network costs and customer 
acquisition costs. eVoice can also provide low-cost user acquisition to voice portals 
by promoting the voice portal to the base of daily voicemail users, offering the 
convenience of direct-connect to the voice portal from the eVoice platform. 



6.6 Summary 

The table below summaries the opportunities for Value Creation for each segment. 
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7 On-line Marketing of Voicemail 

Voicemail is a traditional telecom product that works well with normal marketing 
methods. However, the web-based inbox and registration have allowed eVoice to 
rely heavily on on-line when marketing its own brand of voicemail, with great result. 
It is therefore recommended to tap into on-line marketing as much as possible when 
designing marketing plans. 

An even more important fact is that online marketing perfectly targets users of web- 
based voicemail. Once a customer has signed on for eVoice web-based voicemail, 
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the preferred marketing vehicle for that customer will be on-line, thereby significantly 
lowering future acquisition cost 

8 Conclusion 

eVoice is uniquely positioned to offer carriers new profitable revenue streams, and 
at the same time lower churn and enhance differentiation. eVoice flexible platform 
allows for speedy and simple jntegration with the carriers current services, voicemail 
is already today one of the most valuable voice-services, and with eVoice, its full 
capacity is un-leashed. 



For further information, please contact: 
Johan Samuelsson 
Director, Voice-ASP 
(650) 330 3758 

johan.samuelsson@evoice.com 
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"Audio Digitizing Process," 
TalkBank,http://wvvw.talkbank.org/da/audiodig.html 
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Telecommunications and Personal 
Management Services Linked In 
Collaboration by Verizon and Microsoft 



Key .NET Technologies to Help Verizon 
Customers Balance Family and Work Life 



NEW YORK and REDMOND/ Wash. — Oct. 23, 2001 — 

Balancing family, social and professional responsibilities can be 
overwhelming, but some innovative work by Verizon and 
Microsoft Corp. seeks to make the daily juggle much more 
manageable. 

Microsoft and Verizon are exploring new uses of technology to 
Integrate the latest telecommunications services, Verizon e- 
business applications and select Microsoft® .NET and 
Windows® XP services to provide customers with additional 
control over their lives. These technologies Include 
telecommunications and messaging services, calendaring and 
personal directories. Features of .NET and Windows XP services 
now offered by Microsoft are playing an Important role In one 
such application currently being tested by Verizon. 

With a service bearing an Internal code name Digital 
Companion, Verizon Is working to extend the capabilities and 
features of its telecommunications services, already provided 
through one of the world's most advanced and pervasive 
networks. 



"Being In a wired world should mean greater productivity and 
more control for people, and this is a key driver for our efforts," 
said Shaygan Kheradplr, president of eBusiness for Verizon. 
"Digital Companion would enable customers to access and use 
call management features, such as Caller ID, over the Internet, 
In new and Innovative ways." 



One version of the Digital Companion will use Microsoft's .NET 
Alerts to extend the reach of the service for Verizon's customers 
and will also use the .NET Passport authentication and single 
sign-in service to provide an easier, faster and more compelling 
experience. 

"This effort is a great example of the kinds of customer 
relationships that are enabled by .NET," said Sanjay 
Parthasarathy, senior vice president of the .NET Strategy Group 
at Microsoft. "Verizon has combined Its Industry -leading 
telecommunications services with the smart clients, servers and 
services that make up the .NET platform to create a truly 
empowering communications experience for customers." 

Anytime, Anywhere Communications 



Based on the collaborative efforts of Verizon and Microsoft, this 
Implementation of Digital Companion would provide a new way 
for people to more efficiently manage their day-to-day 
communication. 



For instance, a Digital Companion user who is a working mother 
could get a Caller ID notification through an instant message 
popping up on her desktop computer signaling that her son's 
school has called her home. Without missing a beat, mom would 
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open her Digital Companion and find out that the school has left 
her a voice message. 



By listening to her voice mall, mom would learn that her son Is 
ill and needs to be picked up early. Rather than digging through 
her address book to find the number of the school, mom scans 
her caller ID list in her Digital Companion and calls the school to 
ask if her son requires immediate medical attention. 



The school tells her not to worry; her son will be fine, but needs 
to be picked up early from school. Since critical business calls 
are expected that afternoon, mom could return to her Digital 
Companion and forward all her calls to her cell phone Just 
before she leaves to get her son. 



Finally, mom could prepare for spending the next day at home 
and the doctor's office by directing certain Important calls to her 
cell phone and others to her home office. Her family 
commitments are met, and she never misses a beat with her 
work. 



Utilizing key .NET technologies. Digital Companion would enable 
a user to remotely access features of Verizon's existing call 
management services, such as Caller ID and voice mail, any 
time, anywhere and from virtually any device. With Digital 
Companion, customers would no longer have to check In at 
home or work when traveling. Instead, using the remote access 
to call forwarding provided through Digital Companion, calls 
could be routed to a cell phone, hotel room or temporary office 
for the duration of the trip, providing an unprecedented level of 
convenience for participating customers. Verizon Caller ID lists 
could also be checked remotely for the first time using this 
service. Verizon plans to conduct technical trials of Digital 
Companion In the near future. 



Additional Collaboration 



While Verizon and Microsoft have worked together in the past, 
the collaboration around the Digital Companion project is a 
unique example of the companies' focus to create new services 
that transform the customer experience. This Initiative uses the 
technical advancements from Microsoft and Verizon, by 
integrating e-business, telecommunications and software 
Infrastructure to build products that can form the basis for a 
new generation of communication experience. 



Verizon uses Windows 2000 and Microsoft SQL Server (TM) 
2000 In several of Its key customer relationship management 
systems. These technologies have enabled Verizon to further 
enhance the customer experience and resulted In development 
productivity and Improved system performance. 



In addition, Verizon and Microsoft are working together to 
deliver cutting-edge services to Web users by making Verizon's 
SuperPages.com directory services available on the MSN® 
network of Internet services. And, recently, Verizon and 
Microsoft announced an agreement for Verizon to provide 
broadband digital subscriber line (DSL) access to MSN Internet 
Access customers. 



About Verizon 



Verizon Communications (NYSE:VZ) Is one of the world's 
leading providers of communications services. Verizon 
companies are the largest providers of wireline and wireless 
communications In the United States, with 125 million access 
line equivalents and more than 



28 million wireless customers. Verizon is also the world's largest 
provider of print and online directory Information In the world. A 
Fortune 10 company with about 260,000 employees and more 
than $65 billion in annual revenues, Verizon's global presence 
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extends to 40 countries In the Americas, Europe, Asia and the 
Pacific. More information on Verizon can be found at 
http://www.verizon.com/. 



About Microsoft 



Founded In 1975, Microsoft (Nasdaq "MSFT") Is the worldwide 
leader In software, services and Internet technologies for 
personal and business computing. The company offers a wide 
range of products and services designed to empower people 
through great software — any time, any place and on any 
device. 



Microsoft, Windows and MSN are either registered trademarks 
or trademarks of Microsoft Corp. in the United States and/or 
other countries. 



The names of actual companies and products mentioned herein 
may be the trademarks of their respective owners. 



Note to editors: If you are Interested in viewing additional 
Information on Microsoft, please visit the Microsoft Web page at 
http://www.mlcrosoft.com/presspass/ on Microsoft's corporate 
Information pages. 



Contact Us Subscribe 

©2003 Microsoft Corporation. All rights reserved. Terms of Use | Privacy Statement | Accessibility 



http://wvw.microsoft 



1/7/2003 



"Real-Time Collaboration Integration in the Portal," T. Odenwald, 
SAP Design 

Guild,http://www.sapdesignguild.org/editions/edition5/synch_collab. 
asp 



Cl 

e 

CO 



1 



to 



3 

E 

§ 



c 
o 

VP 
LU 



<D 
CO 

CD 

! 

X 



s 



z 

0 

s 

fi 



E 



=3 

o 



c 

V> 

T3 
O 

£ 



a. 
o 

& 



CD 
O 

'€ 

CO 

CD 

c 
o 

e 
8 

c 

I 



10 

c 
o 

5 o 
tu x; 
. jo 

ii 



UJ 



.2 



Ii 

S.S 

5 «= 
■o £ 

1-5 

E co 

8 CD 



c 

10 

75 

< 

w 




fill 
if f j 

SST3C 

• 5 E 

*2 - 
o 




5 ii 



co 
"D 



CD 
O 



"o .co 

* o 
o 



c .2 

II 

si 

(0 o 

co O 
p ^ 



I I. 



O — O 

S £ g 

0 o ° 

1 si 

co w o 

O C CD 



© © £3 23 



a? 

CO 

co 

fV JO 

§ § 

2 g 

J I 

J2 5 

0 § 
w 8 

1 i 

£ I 

T5 £ 

ju CO 

IS o 

•C CD 

5 |E 



c 
o 
o 

CO 



CO 

tf 

8. 

Q. 

=s 

CO 

! 



CO 



CD 
CD 

E 

CD 
C 

c 
o 
© 

-Q 

CO 

g 

.9 

Q. 



CD 



■Sg 



i2 
c 

CD 

E 

3 
■8 

? -§ § 



8 f 
- I 

c 
o 



CD 



CD g 
CD 5 



C -C ffl CD "O 

CO « o o> CO c 
2 = £ ° P -o 



1 E g 

t CD g 

Sup 



m r= n 



c 
c 

C 
c 



ra 

c ™ E 
5 • & • 

S o E £ 



CD > O) 
g CD <o ±3 CO 

§{&« & 
I t «i 

mmco ^ ol 



O) CD <s 

c * 8- 
'ill 

« Is 

fs.ll 



OL C 

O E 

/-x fO 

-Q ay 

lie, 

o c E 
o co 2 

| 

CD <0 C 



CO 
<D 



O) 

c 

CL 

o 

s 

0) 
Q 



1 c .£ 

S I * 

2 I g 



a a 



0 © 



o 

I 1 



j 

1 
1 

1 

CO 

(D 



ON 
CN 



o 
o 



o 

§ 
1 

o 
U 

I 



1 

o 

u 
0 



CD 

g 

CD 



V) 
<D 



CO 



S> 

CD 

E 

CD 
CD 
> 
CO 



CO 

c 
o 

s 

T3 

3 



la 

CO 

o 



■§1 

CO § 

II 

i 8 

Hi 

6 co -a 

O CD g 

>>< 

■ ■ ■ 



c 

"c 

1 

O o> 
<i> 9- 

11 

3 is 

o <D 
O 3 



m C 
£ O 

II 

il 

o) a 
I 2 

O 0) 

51 



I? 



5«, 

= (5.9 

°f 3 

O) w (0 
.£ * a) 

til 

3 £r O 
CO £ W 



£3 £3 £3 



-•si 
§«§ 

?*| 

9 Of 

Pi 

c 

C CO *- 

I » s. 

£ £ CO 

o) c 2 



■I 

m CD C 

ra w § 
c CO JS 

5 CD •— 

e § = 

o *= . 

g £\£ 
O CO > 

CD O 



1 



CO 



CO 

CD 



CO T3 
^ •— 

ro O uj v 
CD > E- >» 



8 I c s 

a> 02 5 £ 
0£ £ o co 



CO co 




o w c co g 

illil 




■o c o to . - 
■ o § c © c 

JO C > CO C CD 

If 8^ 

.C CO 

|S«f 31" 

-Q CO a."~ co 
■Q ?_ co £ o 1 

f «« £ 



•5® 

CO 



• 5X 
= CD 



3 O 



a. w 



ill 



8 
2 
E 

CD 

.£ 

<D 




u . § " ™ 

m CD ^ CO CO 



CL 

E 



c 

<D 

E 
a> 
to 



CD 
O) 
CO 
Q. 

*C0 

o 

Cl 
>* 

c 



co 
c 
o 

I 

CL 
CL 
CO 



o 

I 

.12 
aj cd 

1 1 

^ CO 



s 



m 



T3 
C 

CD 

3 



CO 

o 

8 



1 



1 
I 

! 



•a 
3 



f 



o 

n 

3P 



o 




o 

8P 
14 



CO 

o 
o 
cn 

vo 

o 



o 
o 
H 

d 
o 

o 

I 

u 



1 




IS 
m 

V) 



v.-;© 



to 



CO 




CJ 

2 

T3 
IP 

s 
a 




" - & 



: ■ -vi 

£ 

/.CO 



1 

0» ' 



i 

a 

2 
a 




: O 

s 



a 

a* 



a 



2 
3 

O) 

c 



(/) 

E 

05 

.a 
E 

Q. 



CD 



8 8 

-Q CO w 

CO >^ 3 

P iS ^ZT 



Sl2 



a 
E 

s 



25 



C C 

o .0 

& s 

c c 



t- CM 



CO 

JS 
c 

< 



55. 



1 



•1 



s 



I 



1 

• l-H 

w 

Q 



• rH 

CO 

•8 



f 



o 

O 



CO 

§ 

CN 
VO 
O 



o 

i 
■8 

§ 

I 
1 



C 

o 

33 

I 
s 

a 

3 
2 



CO 



o ?S 

Is 1 ! 

IS IS 
© fc 



re 
E 
£ 



2| 
51 



is 

CD O) 

$ c5 

0 -C 

ll 

l§ 

14— 

o-o 

1 § 

'a I 

CD CD 

si 

-C o 
S c 



_CD 



O) 



2| 

CD IS 

■5| 

m <o 

ti 

s © > 



CD 
O 

'€ 

CO 

£ 



CD 
> 



0 



« — CD 

is J 

t ^ CO 

5 © £ 
co 



CO 

I 
I 

1 



s 



"NetMeeting101," 

http://www.meetingbywire.com/NetMeeting101.htmz 



H 



D 



s 

o 
o 



I 




2 a: 

c " 
n — ~ 

o K 

r a 

C "O 

o -o 

on * 

£1 

is- 

C .£> 

- "5 
5 § 

c ^ 

u 

II 

.2 2: 



-C 



0) 



^ 00 

Q. C 

as 

S: 2 
K I 

- u 



1 

T-H 

o 

1— I 

I 



8 



•a 



a 



1 



D 

u 



C X) o g 

lllll 



3 




o 
e 

o 
c 
0 

o tS? 

as 



c o .2 J2 

o c s o 

w to g ^ _ 8 

"5 <D ? l 3 i 



o> $ on $ 

g ^ C CL 

J" 2 

|? £ 

- £ = p 

* J t o * 

a» o > 5 

C «> *5 O 
OOfl)* 

^ y c o 



c § it i 

O U ^ CO 
U 10 IO u 



8* 

4-1 0J 



t. « 3 5 

3 .5 S S 

.£ O 4j 

81 "S s §5 

% j£g 

£ * c 

g Oft 00 cq 

b c on -J 

. O 

3 0> -rj «-» 

o z 5 <u 

« +-» 3 «J 

O C « ^ 

8 55.2 

b I v 3, 
5^82 



#1 



3 
O 



8 

*" 73 

S 0> w 

o. co 5 — 

< O) a> w 

*5 o *■ o 

g> *- £ 3 

ra O O C 



(D 
jQ 



.52 



_0J 

c p 
on 0) 

is 

55 !8 



> <u 

F 

CO in 
r~ tfl 
±5 <D 



3 2 ~ 

C " O 

I >, .y 

E -° t 

■8 8. t 

Q, 
Q, 
. 3 



3 
CL 

L0 

(0 



c 

un o 

=i 

fTJ I— 

i s 

S u 
■a c 

r- o 
±3 U 

> co 

O 0> 

a? •£ 

u c 

<D CO 

J =5 S 

Ijj? 

4^ 



CD ^ 

c > on 
aj *j ^ 



co ^ 



U 



(0 

2 

U. <n 

li 



c 

CO 

I 



3 

c 

C 

8 



3 



O 
co 

on 
c 

Zi 

I 

a> 



(U 
on 
c 
CG 

u 

I 
I 



5 
t 

O 
O. 
Ql 
3 

to 

O 



U b 
(U S 

c "2 

O co £ 

*> o E 

c co « 

g o t/j 



re 



IS l« E o 

£ ft <3 f - 



DO 
O 

8P 

Ah 



s 

o 



I 



s 



_cd 
ro 



■o 
c 



04 +J 

a. 



CD 

<u 



I 

>» 
C 
CO 

E 



CD 

? = 

-cd 

8. 



E 
o 



to 
<0 



CD 



CO 



3 

on 
c 



ITS 



: a> 
• u 

fe ° 

c «5 
U 

tn CD 

C " 
CD i— 
in CD 

JS" 6 



on c 

I- 
is 

Jo S5 
p 

CD 
U 



CO 

c ^ 

f S 
11 



a; 



CD 
Of 

c 

CD 

a; 



in CD 



s 

■o 
> 



<u 

o 

>* 

cd 

c Z 



cd 



cd £ 

t= on 

r0 '*z 

rO O 



si 

o ra 

a! <D 

6iS 



8 T3 



2 



« 3 «» s a 

E a> ^ 3 = 
q u <u p 5. 

« 8! o d £ 
9- c *i"0 ^ 

Q. O- *" 3 o CO 

ra u- pn.a on u 

-C 3 C 3 ?P <U 

u 5 u i o c 

C O 3 « >J 

£o*iS o <5 

©■ > (0 ■•-» 
3 U c ° 



<D c 
.£ a. E 



^ a, 



<u S 15 g* 



3 E 



t3 Qu=! 



O C • 

u O »- P C 

w c "5 ?{ & 

_ r\ mm -n "n il_ 



ro 



C ° C 



C 3 "O g 

" ' ro ^ 



ro CL_ - ro-o 

<l> O O *j v 

E L S c To ro 

*t=? gg b ra 2 no nr 



^ -2 



™ ro 8 ^ ? g 

O 4-> Q. C C 

c *n CD — ' 

^ <p 2: "S <^ ^ 

i_ gj ro <D k. u. 
ro ^ ^= ^ ro ro 

iliui: 



=! 8 

3J v. 



*2 42 



— u 



in O 



ra 

3 



o 



ra 



5= ^ 



" P 



E 
£ 

LU 

C 

ro 



1 I 



O 

on 

c 

ro 



CD 



O 

cn 

ro 



Z 

3 



ro 
c 

CD 



-a ^ 
^ -I la 



ra 



XJ 

CD 
ro 

£ g 

a. cl 

Hi 
ro U 

c *~ 
O ro 

on on 

c " 

c c= 

C " 
3 



•s 
s 

a. 

CL 

ro 
on 
a 



CD 



8 



j, a, 
ra ro 
3 3 

o o 
> >- 



rq k- 
w ro 

§| 



E CD 
CD ^ 

■a > 

O CD 

8£ 



1=5 

ill 



E 

Z 
o 



O DO O 

c .£ E 

in ^ _ 

of xj 

5 '5 5 

CD 



S2 a te 



CL 

ro 



CD 



r0 

•C > 
3 jo 



ro , _ 
3 -fe! -° 

c4 5 -£ 

ro 



jg C « 

|2 § § 

b 2 SB 

<S S .!2 a> 

~ .2 5> « 
&-C CD - 



CD 



1 



4-> 



on on on ^ > 



-ri ro fll 



ro 

Q.^ O 
^ +i 

ro v» <5 

^ «» 2 
> to p 

P 3 

3 ^ ■ 

-it 

CM 
O 



S- 9-5: m 

£-ro'5 

in (/) 
3 C 

3 

E o 
P ^ ? 



.2 S 
13 • 



0) 

o5 



ro <0 



" 3 5 



P =5 



3 -a 



Ql 
ra 



& ro 



c -a 

- ro 



•Its 



i 



i 

s 

1 



8 



I 



\ 



50 

■M 

O 

<D 
5 



s 

o 

VO 

o 



a 

c 

"53 



£ 

01 



Q 



| 73 

(0 (0 <u 

si- 
IP 

8 



on 



"8 



on 
c 



Oil 

tA </> 



1 

z 



Em 
(0 
0> £ 

go 
o a» 



3 CD 5 

S52 



c 

•55 
■o 



on 



-Q "C 
O D 

ill 

* 

2 2 £ 



3 jag 



on 
c 



•r; oj 

1 e 



ft* I 



c 
o 



on 

3 



to £ +j 

H 

9> 



c 

to 



<L> 



+■» <D Q. tO 



■F 5 C " 



£ a 



•MOO 



is 



5 



c 
c 
o 
u 



U. o> U 
S to 0> O 

d a. 



3 

?** 

tJ o : 

it *M 

-h 5= on 35 



> > o *- ^ 

2-8 ™£l 



o 3 



o. o> 

-o 2: 

C <D 
CO «/> 

3 — 
13 -2 

U 3 

to u 

» a 

o 



•M .7= 



to 



= E 



c 

(Or- 

Si* 

2 o e 

x; oj 

10 m 
£ c <U 

^ ^ iS 

w l ^ 

t ufit 

r (U (U (0 

^ c c 



(1) 



0, 3* 



25 S 2-6 § 



ftJ 
Q. 



y & T3 



0) 



(0 »r !Z 

yd > © 
■= ® * o 

— C i *S 



SKf 



mm: : 




to 

I 
I 

0) 

to 

on 



to 

1 

on 
c 

X3 
<U 

"S 
■a 



u 
c 

< 

0) 



I 

I 
m 



<o 

to 

£ 



>• a> 

1 S 

o o 



1 

o 

r— ( 

00 



f 
1 



f 



o 
n 
u 



CO 



JO 

o 



I 




(0 

co 

s 

§1 



X5 

c 

«3 



OS 

c 



CD 

u 

JO 
Q. 



T3 

c 
ro 



•t as 



I 

CD 

I 



S « 



53 

to 



oj > £ 

pi 

a> to > 

S. 

J-» OS .£= 

o o 



i 

i- 
O 

E 

o 

e 

in 

•r— 

n 
s 

a> 

o 



3^E 



1 3 a 

tZ 5h z 



03 

c 
.2° 

c 

"c 
o 

<a 

e 
e 

on 

s 

Cl 

"§ 

<D 

x: 
c 

10 



ro 
m 
(U 
"O 

"u 
c 



u 



Of) 

c 

£ 
<o 
c 

u 

1 

10 

u- <D 
CD v- 

_c 2 

+-» T3 
O fO 

S.y 

}r E 



§ c 

is 

tn t= 

2 1 
S3 

<0 <y 



. c 
4) flj 

15! 

CD H 



C 

E 



<D 
Of) 
C 
CD 

CD 



5 



C CD CD 



SI 

§ il 

4-1 +-» O 
S£ Q. 
O & 



BS1 



Si 



gii 

+3 0 u 

CD v> CD 

ZD a 



c 
o 

10 3 
_ c 

^E 
ti 

2 

E a) £ 

CD 

£ ^5 -5 

OA E 5 



C O 



g i S 

<o on 

E >»=J 



in 



o « r £ 



I 

r— < 
O 

•I 

CD 



8 



•a 



10 



CO 

o 
o 

CN 

o 



— 4 

op 



fun 

H|S 

of c w £ To 

«> ^ g § .£ 

a "2 w § « 
2 ~ 



§ •< 

5 III 



e 

0> 



u 



to CO Z *- ° 

-c ^ u to 

^ E « 

h 5 i- t3 .£ J: 

°J» & So = rt ** 

J ^ (u <uS c 

8 3 K g-g « 

S <l> co .o 

z IT . a; -o 



CO Q 



< c *j 2 F 



u t! a> 
c iq v* 



i 

CM — 

2 O 

CL CS 



i 



73 O 



o S 3 § S 



3 

c 

•s E 

Sir 

* $ 

S S 

on 
-a c 
c v> 

10 3 



Oil OA 

3! 



I 

"5a 
c 



fO 




in 

I 



CO 

u 

OA 

c 



O 3 

>* o 
on >» 

lis 



J: 



si 1? 

(D aj > *S: 



*- w. <U - 



E £ 



6 - 



g S 22 C5 
->| o 5 m t3 

i — w c x» 
O d .£ Ti 



«» 
I 

<U 

■a 

"F. 



aj 
a. 
E 

8 

E 

in 

to 

a? 



3 
-Q 



p 
(0 



2 

CL Q 

{S co 



2 c 



i 5 

5, 



c 

o 

U 

a 

4-» 

on 
C 



c 
> 

CO 



on 

.£= 
*<S 

* 1 

in 

CO (U 

IS 

i * 

£ § 

c 

si JS 

3 O 

a c 

CO ^ 

^= CO 

o 3 

p ca> 

5 |2 



co .«2 

J « 1 
Si- 

C 4-1 O 

2 o CO 
O -o so 

•o 5 a* 

II? 

•3 E ~ 

u 

3 fc To 

O «5 > 
£. 

o. «o a> 

m 



3 a? 
c 



4-» 

aj SI 

CO <D 

«! 

3 CO 



C 

o 
c 

<u 

JC 



3 v« 



— n_ v» . 
l1 ^ ^ 

E J (Oin 

8 Sq.^ 

— ' K 7 KJ 

< co co cN 



, o> CL 



2z 



C 



g>£ ^ ,5 - J £ 



« « 5 

ozS 



e 0 (o 

of 8 



V 1 
to J/J 

cn O 

g ° 
•£ 2 

c « 

*« 

E'S 

C 3 
o <o 



uo o 

u 

CO 



K) §■ 
S! = ^ 

2 U ^ 

CD — - co 

S «5 c 
-c c o 

w ^ > 

vi *i 5 

C <D O 

3 v> «o 
cn "O ^ 

Q t0 CO 

Iff 

vT a> <a 
^ aJ : 

* 5 c 

CO 4-1 W 

,*2 £ Q. 
Q — O 



5 

3 
x 
q 
00 

o 

VI 

0) 



to 
<D 

(D 
Ct 
O 



1 



c o 

"Lo _Q 

3 "CO 

on*-* 
c c 
V .2 
a> co 



Z c 

I? 

sz c 

f0 ai 

= o 



to 

ELS 

O "O 
U CO 



3 CO 



"8 



oh «J 

S -E 
* c 

-° c 
2 E 

o 3 

S 8 
|^ 

CO 



S2 £ 



to 1— 

on 3 
aj I 
co E 

to u 

& £ 

&£ 

I— ^ 

I? 

o o 
£^ 



CO 

o 
o 
cs 

vo 

o 



"a 
c 
to 

<D 

u 
c 

0) 

B 

o. 
o 

<D 

•o 
2 

p 



Si 



(0 



c 
o 



Q 

E 



on 
C 

*<5 

c 
o 
u 

f . 
El 

8 2! 

■a a) 

* IS 



ro 
u 



u 
I 



v5 C 

II 



E 



GL 

E 

rs 



~ "O 

S c 

« "S 

(D a. 

__ c 
CD 



c o 

u *= 



0) .£ 



on 

.5 
'u 
c 

2! 

C 

o 
u 

! 

s 

(J 

! 

C O 
+-> l/> 

rs 

C LU 

a: 

U. 



in £j 
±1 X 



a 



2-. o>g es 



c 



i 

■c &. 

?! 

: 8 



I II 



2 o 

«1 

~t 
t £ 
<S E 

-o 

0 c 

*-> 10 

1 = 

O -M 

2| 
?| 

H 

u 1/1 £ 

* in 

^ S E 
.£ ■£ -a 

* 1 2 



ii 

=5 =5 



."8 



1 



I ?! I 



2 

L 

* a 

O CL 



"NetMeeting102," 

http://www.meetingbywire.com/NetMeeting102.htm 



CO 

o 
o 
cs 

VO 

o 




o 

8 




> 
1 

C 

g 

•£ 
O 



s 

8 

.o 



fc 
8 

c 



a 

to 
C 

<u 



on 
c 



35 0) 

-aid cb ^ 



u C 




s 

o 
O 

5 




CO . = TO 

85 Sg 

3 O JO <*> £ -S sz 



(0 



S 8 

T? C C 

c 

A 
Q 
3 



D) 



CO e 
CO O CD 

Sit g || s 

hS o) O O % 



(0 

O 

8 

c 
£ 

c 
o 
o 



= JB 
-2 2 

<0 CL co 8 co 



m 
O 

o 

JO 

o 



it 

O m 



s 




iMit 



HlliiiiiiSii 



s 




ts 

2! 
|3 




0 3 ^J- 
^ " E *2 

1 si « 

^ S-^ o 

5 I_ <M 5 

on 4 "' 
Si c mo 

5 a S5 3 

O m flS 

^ Sz E 



o 

15 



I 

O 
•I 

8 



•a 



a 



t. 



o 



s 

o 
o 




I 

fi- 



ts 

on 
c 

I 

8 

C 

c 
m 

! 




0 
D 

I 



s 

o 



"3 
o 

J? 

CO 



3 




2 

CL 

o 



o 
c 



Q. 

£ 
on 

0) 



■o 

Ji 

U 

<u 

u 
c 

3 

0) 



3 
O 



10 



3 

C 
0) 

E 

10 

5 
c 



£ 

0" 

to 



o 
e 

c 

? 

G) 



CO 
O) 

c 

8 




I 

s 

I 

8 



•a 



i 



f. 



in 



CO 

o 
o 

<N 
O 



s 

r-H 

bp 





— c w > .= 

5 i g c o 

Hit* 



is 

c 

E o a* 



2 

JC 

u 
c 



fills 

§ * t 



= io E 
u w> on 

w — O 

K r «S 8 8 

M 

! "o 

Q; 



> 

G) 
C 



c <o 3 o 

opt: c c w 

T3 CD 5 Q> 

3 P & £ 

P S C O *5 



C 

I 

c 



0) > 

<i> 

T3 



E 
o 
o 
c 

o 
z 
o 
tj 

< 

c 

E 
o 
o 
c 



JQ tD 

IP 

"veil) 

? a c s. 



■o £ "a " 

If *fl 



> 



VI (J 



2»£ « § 

.£ <u a. ^ 
Ecco 



« (0 



Jo .</> •£ a» 

w 3 c 

85 Id g 

flj o £ > 

Oft r ^ r 2 

£ E c £ 

a> o <a o 

>>"o c u 

IS « .S3 o 





831 a 



I 
s 

i-H 

•I 

i 



O 

o 



t 

I 



<L> 



to 
o 
o 

CJ 
vo 

o 



i 

c p 
33 "o 

? 5 

S?J 
S j{ 
s 

S-& 

3 "C 

B c 
•5 o 

II 

p 

3JP 

£ > 

3-c 

~ re 
S °- 





i_ o o> o 

* <4- 1 

E 5^ 8 
3*5 til 

10 > & to 
<L> fl, §"=J 



<0 3 

* £ - 

3^2J 
O «! 3 



u 

<D 

c 

g 

CO 



O 

§ 

•g. 

2 
u 

i 

53 



c 
o 

a 

« 

m 

ra 



>* Oil 

IS. 

re t- 

S..9 

to X3 

|1 
« 

4-i on 
a> 



1 §> 

b ^ 




4-1 O 

O -Q 

<D J£ 

re a» 

II 

g - 
%° 

re w> 
0) .£ 
■c 2 

§-8 

Si 
g.§ 

85 
*5 10 
> c 

ji 



7 E £ -o c-o +301 
£ ro <d * ga> u. 



0 3 

U 0) 



on 



-S3 
la 

k2e 



£3 



I 

8 

I 



8 



o 

SP 



i 



Q> 



<0 
"E 

(0 

o 
£ 

1 

s 

CO 
T" 

LU 
LU 
LU 



8 

i 



55 



I 

e 



8 



10 

o ~ 

o !E .5 5 

% e g '. « 

> JO u 0) p 
*j Q-JE2 25 CD 




5! 

s a 

*-» o 

s 8 



w £ £ CL 

vi * c Q 

Jg£l5 8 

:s ~ ? £ E 
«j y o S ra 

4J T) fl > S 



5 * 8 S* 

0) ^ ^ 4J jc 

EoE^ o 

£.! e£s 

w-o o 5 E 
§■2 81 fi 

on~ *-» 8 c 
c P > -a *° 

~ z I 

. «I2 > -m o 
J{ on ai «« c 

If ft^S 



o ?t, 

O 



0) 



8! II 

_Ji S 3 «- 

£ «-» « T3 t3 




1§S | 



o ^ <o 

C £ U 
«J O r !5 



C 'fit & 

» a s s g 

o ? 5 - fc 



3 8*3 2 



ro 

8 



■o 
c 

s 

(0 

§ 

J? 
<a 

3 

3 
-Q 

E 

" . 
ia c 

o> o 
5 ro 



S 

11 

<D 

U -M 

Q.E 

X. ±j 
CL 
■Q *0 



if 
U 



4/1 

=3 



10 ^ 



e.^.sS « . =^ SJ 



^3 O 
ra 

"a 

C 4-1 



"O 

c 
o 

CL 
<1> 



O 
U 



« S B S ^ - ^ ^ 



! 

E 

8 



CO 
U 

s 

I 

1 



<u 
on 
c 

!E 

10 

i 

LZ 
\- 

ii 
gig 

E ' m 
o Si 
u E 

aj z 

a at 
tJ > 

IS 
= 1 

Pi 



1 >! 



s 



C 

8 



C 

o 

1/1 

"E 

to 
u 

a 

! 



1 



O 

E 

I.. 

Si 

B P 
h- 5 

O -c 
z — 



i 



(3 

E 

O 

^8 
8.SJ 

f Si 

fli *J £ ,7 

ll 2 S 
a» c u u 

>,< <u a; 

IS e s 

< CL O O 



<a -a — 



5 S 



9> 



5 



O 

-o 
c 

10 

u 



CO 



CD 
CO 
13 

C 

CO 

*-» 

is 

on 



s 



ra 

J3 

c 
o 

8 

1 

iZ 
o 

5 



on 



ra 
ra 



I 
s 

r— ( 



o 
o 

ai 



0 



t. 



0 



m 
o 
o 

VO 



g 



g. S 
o 

-3 o o. 

lie? 

4J> JC 4-» 

g <D di 

<° E u 

p. 15 « 

8 

<■> o x: 
^ c 3 



I 



N 



lis § 

$ i 



J "2 



o 

Is 



2 n -c 2 



S S 
2^ 



f0 



E 



c 2 

as 



on E w 



o 



<0 Qj 



u Si 

fc > .y J= 

.£ £ C 

c o >, 

(li -C ^ £ 

ll. *J q.— 
<Dt E «2 





8 



"Instructions on Application Sharing and Data Collaboration," 
VCON Escort and Cruiser, http://www. vide.gatech.edu/docs/share/ 



\ 



0 



9 



ro 
o 
o 

C? 



d 
o 

u 
© 

01 



u 

a 

•g 
U 
a 

cd 



o 

U 

93 

d 

93 

WO 
fl 

93 
■d 

CO 1 

€4 W 

.2 8 
* > 

< 

0 

© 

d 
o 

•4-* 
O 

d 



a 

1 

2 

o 

■a 

o 



feD 

a 

O 
O 

-a 

U 




i 



o 

I 



<L> 

I 
ft 

I 



a =3 



2 



ft 

el 
T3 

a 

CO 

pd 
w> 
a 
© 

i 1 

-a 

a) 

ft 



§ 

•■fl 

o 

I 

I 
p 



o 
cn 



I 
J 

J 
> 

1 
§ 




C8 



p -g 




i 

o 



i 



f 



o 

50 

o 

SP 

5m 



1 

'J 

z 

D 

'J 
> 

I 
s 
I 

S 
o 

'J 

i 

a 
1 



§ 

I 

I 





CO 

o 
o 



a 5 3 
8 s 2 » 

o g o .13 



O 

« s 
s § 

ll 
•a s 

8* 



a *; 
8 o 

O U H 



.9 ™ | % S 

si a 12 

111 2* 




s 



2 



e) 2 S J 

8 llgt 

a) 9 o *2 4> 

5 » ft u « 
w o 

q 53 a S s 



1 

o 
O 

1 
I 

a 

•8 



f 



\ 



o 

1h 



s 

o 
o 



8 
•a 

1 
g 

I 

•8 

§ 
I 

1 



OS) 



o 

1 
I 

•5 



"Instructions on Multipoint Application Sharing and Data 
Collaboration," VCON Escort and Cruiser with the RadVision 
MCU, http://www.vide.gatech.edu/docs/multi-share/ 



in 

o 

CN 

o 

s 



I 

VO 
O 



m i mm 

lii iii 

■ • ■ : 3 a 



1" 




I 




















3 














1 
1 

! 

43 



a 
o 

w 

> 



I 



f 



CO 

o 
o 

o 



II ill 



is' 

j lillll 



i^i ; 



^ tea: 




ft 

I 



1 



8 



co 



Q 




rf: ■"' '"•■■■■ ■>^y- 



0 



1 

O 

J3 



60 



"File Transfer," Microsoft Windows Technologies Windows 
NetMeeting, last updated June 4, 

1 999,http://www. microsoft.com/windows/netmeeting/features/files/d 
efault.asp 



04 



1 

I 
1 



3 
e 



« « |g g 



o 

E 



1 i >l ' « I E 

£ f IS I 5 5 g 



0» 

c 

(0 

r 

(A 

E 

2 
a 

I 



c 

u 
(0 
£ 

a 



2 

E 



(9 

8 

C 

5 



8 

O 
VO 

o 



o 

I 



o 
o 

Jf 

,5 



o 

f 

o 
o 

•I 

I 

! 

I 
l 

0) 



S3 



3h 




s 



0) 53 

= s 

Is 

■o S 

to S 

3 © 



I 



«<9 



1 



8 
d 

8 

O 



f 
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From Dial Tone to 
MediaTone 

How the WebEx Interactive Network 
Powers Business Communications 
to New Heights 

Analyst: Robert Mahowald 



OVERVIEW 

While audio conferencing and static communications (e.g., email 
and telephone) rivaled face-to-face meetings as the most impor- 
tant forums for business meetings in the 1990s, Web conferencing 
— with its real-time multimedia communications, data sharing, 
and computer-telephony integration (CTI) — is poised to drive 
business communications in the new millennium. The dramatic 
uptake in demand means new opportunities for vendors of Web 
conferencing products. 

IDC research points to the rapid adoption of Web conferencing in 
areas as disparate as sales, marketing, training, support, engineering, 
channel management, and internal employee communications. 
Findings from IDC's 2001 Conferencing Survey show that current and 
planned buying is strong: An average of 43.6% of respondents 
reported they plan to increase their conferencing usage by 100% 
or more in the next six months, whereas only 1.5% plan to do less 
conferencing in the next six months. 

But what is pushing the user numbers ever higher is the fact 
that Web conferencing is fast becoming a general-purpose communi- 
cations service. Business users are increasingly looking at online 
conferencing to more effectively communicate with customers, 
prospects, suppliers, and partners. They are also using the technology 
in a way they had formerly reserved for the office water cooler — as 
a proxy for a gathering "place," a notional room for spontaneous 
conversation, discussion, and planning. People who entered the 
workplace during the 90s are as used to the PC interface as they are 
familiar with the telephone, and they display much the same comfort 
and facility with conducting a visual conversation using a computer as 
they do a voice conversation with a telephone handset. 

While current use of Web conferencing is robust, IDC forecasts an 
even stronger future for this market. This growth prediction is 
based in part on the assumption that applications and services will 
be deployed on networks that are increasingly reliable, scalable, 
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IDC believes that MediaTone — and 
the WebEx Interactive Network it 
powers — is an example of the kind of 
"guarantee" that conferencing vendors 
and service providers need to make to 
customers. 



extensible, global, and cost efficient. As Web conferencing enters 
prime time in the enterprise, and vendors seek to differentiate 
themselves with new features, customers will not overlook the 
importance of the CTI networks that provide the open systems 
interconnect (OSI) layers critical to highly available, rock-solid 
conferencing systems. 

WebEx's new multimedia switching platform is driven by the 
company's MediaTone communication signaling technology for 
sharing multimedia information and datastreams. IDC believes that 
MediaTone — and the WebEx Interactive Network (WIN) it powers — 
is an example of the kind of "guarantee" that conferencing vendors 
and service providers need to make to customers. Among all the other 
differentiators, the ability to provide "dial tone"-like quality of service 
assurances is part of what will take Web conferencing to new heights. 



METHODOLOGY . 

This white paper highlights the opportunities for vendors of confer- 
encing and related collaborative multimedia services. Further, this 
paper presents one vendor, WebEx, and its deployment platform, 
WebEx Interactive Network, as an example of a solution that 
addresses this opportunity. 

This paper's focus is qualitative rather than quantitative; that is, we 
do not attempt to quantify the size of this market opportunity. 
Instead, we discuss the tremendous opportunity for vendors in this 
market segment and how clients can best leverage this opportunity. 
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If we think about how verbal 
vocabulary has evolved to meet the 
changing needs and mores of its 
users, it is clear that it could only do so 
because it had a flexible but 
unchanging semantic structure — 
subjects, verbs, sentences, clauses — 
on which to hang the words. 



How are businesses meeting, communicating, and sharing informa- 
tion? The answer is complex. The kinds of meetings, the contexts, 
the participants, the information shared, and the results are evolving 
as technology races to develop ways for visual collaboration to rival 
— and sometimes be more efficient than — face-to-face meetings. 

If we think about how verbal vocabulary has evolved to meet the 
changing needs and mores of its users, it is clear that it could only 
do so because it had a flexible but unchanging semantic structure — 
subjects, verbs, sentences, clauses — on which to hang the words. 
As the lives of early humans grew more complex, more words were 
added to the language to accommodate the dynamism of the 
communication. This growth has progressed to the present day, 
and we now have more words than we can ever use to describe a 
myriad of complex situations, events, and concepts. 

Communications technology has evolved along the same lines. The 
telephone, for example, has a basic structure. Our plain old telephone 
system (POTS) — physical cables, network switching centers, and 
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It is important to understand the real 
visbn of the builders of the original 
POTS voice network. They realized 
that they needed to build something 
tremendously flexible, extensible, and 
standards-based to accommodate any 
kind of innovation in the years to come. 



end-point devices in homes and offices — has provided a basic 
structure on which to build not only simple telephony features 
such as the ability to call any number in the world but also complex 
management features such as call waiting, voicemail, unified 
messaging, and conference calls. Like language with its structure, 
shared understanding of words, and ubiquity, the POTS had to be 
utterly reliable, simple to use, global in reach, and in almost every 
home and office. 

It is important to understand the real vision of the builders of the 
original POTS voice network: Even though these early engineers 
had no idea what kind of voice services would be introduced 
in later years, they realized that they needed to build something 
tremendously flexible, extensible, and standards based to 
accommodate any kind of innovation in the years to come. 

Although in 1880 there may have been some doubt as to whether 
Marconi's telegraph or BelFs telephone would win the right to play a 
seminal role in the lives of nearly every human being, the network 
built around the telephone, and the network effect to produce millions 
of network nodes (i.e., phones), brings us to where we are today. 

We live in the age of the Internet. Corporate workers have become 
used to interacting with their PCs almost as they would with a 
colleague; much as the telephone handset became a physical proxy 
for the person on the other end of the line, PCs are an embodiment 
of how we in business communicate today, with email, instant mes- 
saging, calendaring and scheduling, and team collaborative applica- 
tions. Browsers are increasingly our information communication 
devices, more than the telephone. 

When CTI became possible in the early 1990s, technologists looked 
for ways to make a tighter link between data and voice and to build 
CTI products as reliable, useful, and ubiquitous as the telephone net- 
work. To date, CTI has brought us the uniting of voice, fax, and email 
messages in a common object store (unified messaging); interactive 
voice response (IVR); and numerous other linkages between the PC 
and the telephone. 

But these are largely one-way products. They rely on the PC as a 
viewing device, or as a window into a network object store, and 
little more. Email is store-and-forward technology, unified messaging 
is "push" technology, and even instant messaging, with all its 
connotation of speed, cannot match the free-flowing spontaneity of a 
lively conversation. 

MORE THAN MEETINGS 

Both the profile of the typical Web conferencing user and the 
business areas in which Web conferencing is being used have 
evolved dramatically in the past few years. As conferencing services 
vendors deploy more specialized, high-touch features to address 
more meeting types, their use as substitutes for existing types of 
online communications has grown. Just three years ago, most 
conferences were audio only, and data sharing was a one-to-many 
activity, with limited user controls and no flexibility. 
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Today, the average user is not an "IT type." Users of most Web 
conferencing products don't have to go to special conference rooms 
or schedule time on the system with a gatekeeper in their company's 
telephony department As the technology has grown more linked to 
the desktop PC, control over meetings has been decentralized. 
Scheduling, attendance, richness of the information shared, and 
other issues are decided largely by the meeting's host, and users 
dont need to schedule a meeting so much as click a button to launch 
an ad hoc session. 

How have meetings changed? Only a few years ago, many meet- 
ings were audio-only conference calls, handled by incumbent local 
exchange carriers (ILECs), and they were scheduled using a flood of 
telephone calls. When users needed to see something, they had to 
congregate in a single physical location. There was a place to go to 
for meeting and another place to go to for working. Users did their 
thinking offline, asynchronously, then arranged a call to convey deci- 
sions already made and strategy already formed. 

Today, electronic meetings are about communicating, sharing, and 
teaching. They are part of the process, not the end of the process. 
Think of the new uses for conferencing today: salespeople conducting 
meetings with prospects and existing customers, customers and 
employees receiving training anywhere in the world, and experts 
providing live hands-on support to remote customers. While the first 
phase of business communications was face to face, the advent of 
the telephone enabled most communications to be remote, with 
fewer face-to-face meetings. This change dramatically increased 
business opportunities. Now, with the ubiquity of multimedia-based 
Web communications, users can rely on both telephone and visual 
capabilities to dramatically enhance the effectiveness of remote 
communications. This has the effect of further reducing the cost 
of doing business and more significantly increasing business 
opportunities, just as the telephone did over the last century. 

Salespeople use Web conferencing to present and deliver online 
demonstrations to customer prospects across the country. Instructors 
can reach students anywhere there is a Internet connection, with 
guided learning, feedback, and performance assessment — just like 
in the classroom. Engineers can share ideas with 3D computer-aided 
design (CAD) objects and get quick feedback. At one end, marketing 
can present new products to thousands of prospects, and at the 
other end, two colleagues can share the beginnings of a great new 
idea born from digital scribbles on a white board. Welcome to the 
wonderful world of Web conferencing. 



WHERE NETWORK ARCHITECTURE FITS IN 

Architecturally, conferencing links voice and data by providing a 
switching network that unites the public switched telephone network 
(PSTN) and the public Internet. The standard OSI model describes 
the seven layers on which communications data must be addressed 
for it to be successfully transported — from the miles of cables buried 
under highways and skyscrapers, through data and network synchro- 
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nization, session initiation, presentation (encryption and conversion), 
and finally, up to the application layer, the user interface, and the PC 
(see Figure 1). It is a complex model, and while it is possible to 
combine certain layers, a weak link, or skipped layer, could mean a 
dropped call, a misrouted data file — in short, failed communication. 




Source: WebEx. 2002 



One can imagine the machinations that must go on behind the 
scenes to produce a successful online meeting: As the audio portion 
moves along the PSTN, it passes several possible points of failure. 
Instructions from the user interface need to be transmitted via the 
packet-switching OSI layers — application, presentation, and 
session — where audio encounters Secure Sockets Layer (SSL) 
data encryption, decryption, and data conversion. Then, these two 
streams — audio and visual — have to meet seamlessly via a PSTN 
bridge and be transmitted to many users — all in real time. 

When the telephone first emerged, Bell Systems dealt with this com- 
plexity by focusing on the redundancy and failover capacity of its net- 
work. The result is that the dial tone has become the sonic metaphor 
for global reach, utter reliability, high quality, and security. The network 
for Web conferencing has the same business requirements and attnb- 
utes as the telephone system: Users want to be able to plug in a PC 
or mobile device and go, with the assurance that they will have dial- 
tone reliability no matter where on the Web their meeting takes them. 

An added point of complexity comes from the fact that while the PC 
industry is relatively nascent, true CTI is even more new. Even top 
technologists dont know the bounds of the Internet, and the borders 
between data and voice are made ever fuzzier as voice moves to the 
Internet with voice over IP (VoIP). Because the horizon is always 
shifting, the network on which communications services are built 
needs to be immensely extensible — blind to the vagaries of different 
operating systems, platforms, devices, user types, and so on. It 
needs to be generic enough to not get in the way of the changing 
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Just as the original POTS architects 
needed to build a foundation for any 
future innovations in voice services, 
engineers building today's data 
networks find themselves faced with 
complex choices about building a 
network to deliver combined voice and 
visual services. 



uses, mobile platforms, and shifts in technology that are sure to 
come about in the next 25 years. 

WEBEX OVERVIEW 

WebEx (NASDAQ: WEBX), based in San Jose, California, provides 
a communications infrastructure for real-time business meetings 
^fr-the-Web.-WebEx!^^ 

services that integrate voice, video, and data to enable collaboration, 
information and process sharing, and training. These services are 
based on WebEx's multimedia switching platform. WebEx services 
enable end users to share presentations, documents, applications, 
voice, and video on Windows, Macintosh, or Solaris systems, and 
they can be accessed via a Web browser. These services are used 
across the enterprise in such functions as sales, support, training, 
marketing, and engineering. 

WebEx is now delivering these services to more than 6,100 corporate 
accounts through 200 different distribution channels. 

NETWORK TOPOLOGY AND THE WEBEX INTERACTIVE 
NETWORK 

When you understand how visual meetings, conferences, and 
etraining sessions are delivered, the dial-tone analogy really begins 
to ring true. Web meetings are a Web-based extension of audio 
communications, and in almost all cases, audio accompanies the 
visual portion of the session. Audio can be delivered via the network 
of a local telephone service provider or a larger carrier such as 
AT&T, France Telecom, or WorldCom. In many cases, voice services 
are delivered by the provider of the visual conferencing, or they can 
be offered using Internet protocols (IP), so that the POTS is 
bypassed entirely. Many current Web conferencing industry leaders 
allow for a variety of options, and participants on a call may use 
a combination of POTS and IP voice to synch up with the visual 
portion of the meeting. 

The key point is that providers are gradually moving more of the 
controls for these services to the Web interface. Scheduling is 
increasingly accomplished via a browser-based interface. Dual-tone 
multifrequency (DTMF) controls within the Web interface let users 
manage and manipulate the audio part of the call using Web 
consoles. Because Web conferencing began as a marriage of new 
companies offering Web-based software products and services and 
existing vendors selling telephony services, it is tempting to think of 
Web conferencing as strictly a software business, with the telephony 
integration an afterthought 

But telephony integration is perhaps the most intricate piece in the 
whole conferencing puzzle. Just as the original POTS architects 
needed to build a foundation for any future innovations in voice 
services, engineers building today's data networks find themselves 
faced with complex choices about building a network to deliver 
combined voice and visual services. 
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Through WIN and the WebEx 
switching platform, information can be 
shared globally in an instant. 



To deliver these communications services reliably and with 
predictable global performance, WebEx has deployed its own global 
network: the WebEx Interactive Network (WIN). WIN is composed of 
the application, presentation, and session functions (OSI Layers 5-7), 
with high-speed connections to the Internet on one end and voice 
bridges to the PSTN on the other end. 

WIN is a network of WebEx multimedia communication switches that 
are architecturally distributed and highly scalable. The WebEx 
switches have substantial innovations that are rooted in WebEx's 
philosophy that conferencing is essentially a communications 
service, not a software application, and therefore has the same 
requisite business requirements and quality of service demands as 
the telephone network. 

By leasing IP lines worldwide, WebEx has created a fulty meshed 
network to ensure fault tolerance and rerouting in times of high use. 
The company has leased lines connecting communication hubs at 
colocation facilities that are distributed across the United States, 
Europe, and Asia/Pacific and has been expanding its global reach. 
Configured as a distributed network similar to phone networks, 
each hub is architected to be scalable and extensible. Each communi- 
cation hub contains clusters of switches, ensuring high levels of 
reliability, redundancy, and scalability. As hubs are added,the regional 
hubs will act as contingency sites for each other, delivering what 
WebEx terms global "rings of service." WebEx's network will provide 
continuous reliability benefits because each additional node provides 
additional capacity, added paths for reliability, and reduced reliance 
on public networks. 

Through WIN and the WebEx switching platform, information can be 
shared globally in an instant. This guarantees reliability by controlling 
the network and by automatically routing and rerouting information 
based on network performance. Participants connecting with WebEx 
are automatically connected through the nearest WIN communica- 
tions node, eliminating numerous network Internet service provider 
hops that are typically required. Should performance through a 
particular communications hub begin to degrade, alternate regional 
servers will be automatically pinged, and the next request will be 
routed through the nearest alternate server with the best performance 
level. These routing and rerouting capabilities ensure high levels of 
service for WebEx customers. These measures allow WebEx to 
guarantee fast and accurate delivery of information, strengthening the 
company's ability to alter current business methods. 

Although WIN has been continually optimized and upgraded since its 
introduction two years ago, WebEx is moving toward even greater 
guarantees of reliability and scalability with the announcement of its 
major communications services infrastructure upgrade, MediaTone. 
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MediaTone 



Building on its existing support of a 
rich set of data, video, and audio 
capabilities, MediaTone has enabled 
WebEx to provide new capabilities that 
only a switched based network 
infrastructure can deliver. 



The Internet is increasingly crowded and unreliable. Packets of data 
and voice information may leave a gateway with great speed and 
determination, only to be blocked by least-common routing and 
Internet traffic. Packets may arrive at their destinations scrambled, 
late, or not at all, and because of the added complexity of bridging 
voice from a separate (PSTN) system onto Internet data, the points 
of possible failure become almost infinite. 

WebEx's new MediaTone switching technology allows the WebEx 
switching platform to share complex media types, deliver advanced 
communications functionality, and support a range of new devices 
and platforms. The MediaTone signaling technology is part of 
Layer 6 (presentation layer) of the IP-based communications network 
layers and specifically provides the capability for real-time delivery 
and synchronization of multimedia content. Building on its existing 
support of a rich set of data, video, and audio capabilities, MediaTone 
has enabled WebEx to provide new capabilities that only a switched 
based network infrastructure can deliver, including: 

Support for Universal Communications Format (UCF) 
(UCF is WebEx's protocol for sharing rich media content within 
PowerPoint presentations in a way that lets users completely 
control the delivery. Full animation support is provided.) 

• Sharing of embedded Flash files, with the ability to control start, 
stop, and pause files 

• Sharing of Windows Media Player/RealPlayer content, with the 
ability to start, stop, and pause delivery to all participants 

• Sharing of CAD and other 3D objects, with full manipulation 
Sharing of previously recorded WebEx meetings 

• Secure access to or sharing of information in a meeting, whether 
the content is local or remote 

• Multipoint videoconferencing, from either a browser or in support 
of Polycom cameras and standard video camcorders 

• Access to presentations using handheld and wireless devices, 
with the ability to participate in meetings 

• Simultaneous sharing of multiple documents or presentations; 
viewing of multiple documents at the same time, with the ability 
to flip back and forth between them 

But is all of this really important if, as we said earlier, the average user 
is not an IT type? Web conferencing technology has trickled down 
from IT to desktop users, and it is now a part of the lives of most 
knowledge workers. Users see a user interface, and they have 
user-operated controls. Why is the network important to them? 
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All the bits and pieces assembled to link the PSTN and the Internet 
and to deliver voice, video, and data reliably, globally, and flexibly are 
important because if a system is down just once, drops calls, or 
doesn't accommodate specific situations and needs, then it is dead 
in the water. Disenchanted customers are like flowing water: They 
will find another path to their goal should one way be blocked. 



WEBEX COMMUNICATIONS SERVICES 

WebEx offers multiple communications services to fulfill diverse user 
needs within enterprises. Services include: 

• Meeting Center provides rich Interactive meeting environment. 

• Event Center (formerly OnStage) enables delivery of multimedia 
Web seminars. 

• Support Center (formerly OnCali) enables delivery of remote, 
hands-on technical support. 

• Training Center, which is WebEx's newest service and the 
first to be based on MediaTone, enables remote delivery of live 
training to customers and employees. 



CHALLENGES 

A key challenge to overall adoption of Web conferencing is that several 
related applications and services deliver parts of the promise of 
real-time conferencing without all the pieces. For example, for most 
knowledge workers, the inbox paradigm is very strong. For small busi- 
nesses, or firms with employees, partners, and customers relatively 
proximate, email, telephone, and other means of communication may 
continue to suffice. For larger businesses, where customers, 
prospects, partners, and employees are more geographically dis- 
persed, however, communications beyond the telephone are essential. 

The true barriers to entry in the market At first glance, the cost of developing Web conferencing products 
are far higher for vendors seeking to seems low. A few employees writing code can write a Web applica- 
serve the marketplace as global tion server to store and share limited forms of information. The true 

communications service providers. barriers to entry in the market are indeed far higher — especially for 

vendors seeking to serve the marketplace as global communications 
service providers. Worldwide reach and reliability require a global 
network with peering agreements, impeccable code, built-in security, 
high scalability, rich functionality, and an army of client service 
representatives to meet the standard for 24 x 7 service that is 
increasingly expected of conferencing service providers. WebEx 
has had to invest substantially in its switching platform, WIN, and 
MediaTone signaling technology in the past few years, and the cost 
of acquiring new customers remains high. 

Vendors such as WebEx face competition from a growing pool of 
Web conferencing product and services suppliers. 

WebEx's continued demonstration of dial-tone reliability is important 
if it is to convince new customers that it can deliver the kind of Web 
conferencing capability and uptime they require. 
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CONCLUSION 



The compelling nature of what WebEx 
has accomplished is reflected in its 
having earned 5,000 corporate 
customers and more than doubled 
revenue in each of the past two years. 



The promise of dynamic, cost-effective, real-time, and productive 
Web-based communications is real. IDC's 2001 Conferencing Survey 
revea i e( j that 82% of businesses with more than 500 employees use 
some type of conferencing application. Buyers will continue to be 
drawn by the tremendous potential return on investment that they can 
realize through savings on equipment, bandwidth, personnel, and 
applications licenses, as well as sharply reduced travel costs. 

But the real promise of Web conferencing is that it takes the dream 
of the telephone and extends it far beyond voice. Customers expect 
rapid responses. Competition pushes businesses to plan, design, 
implement, and support products on a 24 x 7 basis. Therefore, talk is 
not enough. To lead, businesses need to show, link, exchange, 
demonstrate, teach, relate, and collaborate. As business cruises 
along at Internet speed, users will increasingly need to share rich 
digital files, demonstrate products, confer with colleagues, and teach 
customers in real time. And they will need to perform such tasks 
from multiple types of emerging portable IP devices. 

WebEx provides a comprehensive solution based on its 
communications services, infrastructure, and worldwide network. 
Demand for these services will continue, and reliable, scalable, 
extensible, and ubiquitous services such as WebEx's will be among 
the winners at the forefront of this shift as adoption of real-time 
multimedia communications continues to grow. 

The compelling nature of what WebEx has accomplished is reflected 
in its having earned 5,000 corporate customers and more than 
doubled revenue in each of the past two years. WebEx's reseller 
relationships with a number of key telecommunications vendors 
(including AT&T, MCI WorldCom, NTT, France Telecom, and Telia) 
highlight the reputation WebEx commands. WebEx's approach — 
looking at Web-based, real-time, interactive Web services as a 
communication technology and infrastructure issue rather than 
a software tool or application — will enable both the company and 
its MediaTone technology to power business communications to 
new heights. 
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MEDIATftN 



The "Dial Tone" for 
Web Communications Services 



The "Dial Tone" for Web 
Communications Services 



We've got to start meeting like this? 



WebEx MediaTone technology enables WebEx meeting participants worldwide to 
enjoy the richest set of data, voice and video interactive services together with 
unparalleled network performance and reliability. The secure, highly scalable MediaTone 
Network can support millions of simultaneous calls, and as many as 5,000 individuals 
may attend one meeting. 

The WebEx MediaTone Platform positions WebEx as the technological leader in Web 
communications services, providing OEM services to WebEx partners and industry- 
leading meeting services to nearly 7000 corporations. The MediaTone architecture 
provides ubiquitous access — regardless of location, hardware platform, operating 
system, browser, and wired or wireless status— enabling everyone to reap the benefits of 
online meetings. 



MediaTone Technology 

All WebEx services integrate the company's MediaTone technology. This proprietary 
technology enables true interactive communication sessions with levels of functionality, 
reliability, security and scalability impossible to achieve in a database-centric, store-and- 
retrieve architecture. With its modular framework and standards-based application 
programming interfaces (APIs), MediaTone is the "dial-tone" for Web communications. 

The highly extensible WebEx architecture includes two components: the MediaTone 
Network and the MediaTone Platform. 




Customer Requirements 

As they evaluate solutions that can 
deliver such benefits, customers 
factor in many technical and 
business requirements. These 
include the need for 

• A flexible, scalable, reliable Web 
sen/ices architecture with powerful 
and extensible capabilities. 

• The ability to accommodate 
millions of people-minutes in 
online meetings. 

• Reliable third-party service 
provision for integrated rich-media 
calls across enterprises. 

• Integration with the customer's 
enterprise IT infrastructure and 
support for heterogeneous 
environments (eg. Microsoft 
Exchange/Outlook and 
Domino/Notes integration, instant 
Messaging, Portals). 

• Support for diverse online meeting 
scenarios (e.g., sales, marketing, 
training, support, project 
management, design reviews). 

• Rapid deployment and ease of 
administration. 

• Security that addresses 
authentication, encryption, 
auditing and tracking. 

• Full support for ad-hoc and 
scheduled sessions. 

• Integration with billing and 
reporting systems. 

• Support for personalization. 

• Seamless integration with voice 
systems such as audio 
conferencing bridges and Voice 
over IP (VoIP) solutions. 

• Worldwide 24x7x365 support and 
native language support. 
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MediaTone Network 



The MediaTone Network is a fully redundant, high-performance private global network 
specifically designed to deliver Web communications services. Created with a carrier- 
class information-switching architecture, the MediaTone Network delivers optimal 
performance by routing communications across several WebEx data centers. The result 
is a high-performance network that is unmatched for secure, reliable, fast, real-time Web 
communications. WebEx is the only company to develop and deploy a globally 
distributed information-switching network specifically designed for the delivery of 
interactive Web communications services. 



MediaTone Platform 

The MediaTone Platform, a distributed software architecture for Web-based 
communications services, is deployed over the MediaTone Network. The MediaTone 
Platform supports the full range of data, voice and video communications needed to 
provide a setting that simulates the full spontaneity and productivity of face-to-face 
meetings. With the MediaTone Platform, WebEx can rapidly develop new interactive Web 
communications services. 



With the WebEx MediaTone 
Network: 

• Latency and interruptions in multi- 
point interactive meetings are 
eliminated, even when participants 
are located in different countries. 

• Participants may use any 
telephone for the audio portion of 
their meeting. 



The MediaTone Platform 
Provides: 

• Administrative capabilities, such 
as scheduling, provisioning and 
billing. 

• Capabilities for session 
management, conference control 
and communications. 

• Rich features, such as application 
sharing, video, white boarding and 
VoIP. 
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Rash -, 3D1GES . Web Pages 0^ 



Multipoint Session Manager 
-- Conference Controller / 
A T ^" S P^ Manager 



APIS: : :•;;■:• >• 
,y Switch T Switch 
• Switch - Client 
UserAdmin/SSO 
: ^orkflow/Calendar 
Event Data 
User Information 
Content In/Out 



Single Sign On 
Start/Join/Schedule 

- Edit/Delete Session 

m List/Get Usage 
Audio Bridge Integration 



PLATFORM 



Network Management 

Monitoring 

Capacity Management 
Fault Tolerance 
Administration 



V* 



MediaTone H.323 
Switch (T.120) Gateway 

Web Server 



SIP 

Gateway 
Database Server 



PSTN 
Gateway 



API 

Gateway 



NETWORK 



WebEx MediaTone Architecture 




A More Robust T.120 

The MediaTone Platform leverages the T.120 standard, 
which supports platform-independent, multi-point data 
communications. WebEx has built upon the T.120 standard, 
adapting it to a Web-native infrastructure and significantly 
enhancing the T.120 Presentation and Application Layers. 
WebEx also has extended the T.120 protocols for 
scalability, fault tolerance, security and manageability — 
while assuring PSTN integration. By basing the MediaTone 
Platform on an enhanced version of the T.120 standard and 
by creating a set of integration toolkits, WebEx has created 
a highly scalable and open information-switching network. 

Originally developed by leading telecommunications providers to promote Integrated 
Services Digital Network (ISDN) service, T.120 is the first well-defined switched 
architecture for real-time data communications. The standard addresses multimedia- 
technology issues with attention to both voice and data requirements. The T.120 
protocol, which focuses on Layers 5-7 of the OSI Model, addresses the following issues: 

• Communications/transport interface (e.g., TCP/UDP). 

• Multipoint session management and conference control. 

• Application Layers standards. 

• White boarding, application sharing and file transfer. 



WebEx enhancements to the T.120 protocol suite include: 
Well-defined support for HTTP. 

Vector-based graphic format for sharing any document/format and session 
archiving. 

Format and protocol for sharing and synchronizing rich media. 
Federated Switched Network for global deployment and ubiquitous access. 
PSTN integration. 

A rich set of APIs and tools for integration with Web and desktop applications. 
Enhanced network scalability, reliability and manageability. 
Improved security. 
Business and operational tuning. 



Service Management Layers 

WebEx service management layers provide customers with an extensive array of 
features to maximize the use of WebEx services. WebEx service management 
capabilities include: 

• Administration. 

• Reporting and Monitoring. 

• Fault/Recovery. 

• Provisioning and Billing. 

• Authentication. 



The OSI Model 

The OSI communications model 
defines how messages should be 
transmitted between any two points 
in a telecommunication network. The 
reference-model defines seven 
layers of functions that take place at 
each end of a communication. Within 
the OSI Model: 

• The Application Layer represents 
the level at which applications 
access network services, such as 
software for file transfers, 
database access and electronic 
mail. 

• The Presentation Layer 
translates data from the 
Application Layer and manages 
security issues by providing 
services such as data encryption 
and compression. 

• The Session Layer enables two 
applications on different 
computers to establish, use and 
end a session. 

• The Transport Layer handles 
error recognition and recovery. It 
also repackages long messages, 
when necessary, and sends 
receipt acknowledgments. 

• The Network Layer addresses 
messages and translates logical 
addresses and names into 
physical addresses. It also 
determines the routes and 
manages traffic problems. 

• The Data Link Layer packages 
raw bits from the Physical Layer 
into frames— logical, structured 
packets for data. 

• The Physical Layer transmits bits 
from one computer to another and 
regulates the transmission of a 
stream of bits over a physical 
medium. 
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A Secure Network-Friendly Solution 

WebEx patent pending technologies provide universal access to 
the MediaTone servers from the Internet. WebEx provides a 
secure location on the Internet where users can connect and 
collaborate at any time from any place without requiring 
modifications to their security infrastructure. 

WebEx provides encryption of all session content with Secure 
Sockets Layer (SSL) technology to ensure the high level of 
security required for enterprise data communications. The T.120 based MediaTone 
architecture ensures that session contents are switched through the MediaTone Network 
and never stored in the WebEx infrastructure. 

Additional Key Capabilities of the MediaTone Platform 

WebEx Universal Communications Format (UCF) 

• UCF is a part of the MediaTone technology developed by WebEx that makes 
interactive communication powerful and effective by delivering unprecedented 
levels of interactivity and support for advanced multimedia communications. 

• UCF technology includes a portable document format for sharing and annotating 
on any document, and a protocol for sharing multimedia content. 

• UCF enables the ability to: 

• Share PPT presentations with animations and transitions. 

• Spontaneously show rich media in WebEx meetings. 

• Easily create engaging, interactive presentations containing rich media. 

• Share Flash animation, video, audio, Web pages, and WebEx recordings in 
WebEx meetings with full control over delivery. 

WebEx Access Anywhere™ 

The WebEx Access Anywhere service enables any meeting participant to securely 
access or share information or applications that reside on an unattended remote 
computer. Mobile employees can access information on their office computers from a 
personal digital assistant (PDA) and share it in a WebEx meeting. 

Video Conferencing 

WebEx technology supports video conferencing with a browser and Webcams. WebEx 
also supports feeds from video technologies, including Polycom cameras and standard 
video camcorders. MediaTone also provides support for multi-point video conferencing. 

The WebEx Solution 

WebEx has developed a comprehensive set of Web communications services built on its 
patented MediaTone technology in order to meet the diverse requirements of its 
enterprise customers, enterprise portal providers, application developers and 
telecommunications providers. All WebEx services support highly interactive data, voice 
and video communications across multiple client platforms: 

• Windows 95, 98, ME, NT, 2000 and XP, Tablet PC 

• Macintosh OS 9 and OS X 

• Solaris 7 and 8, HP-UX 1 1 .3, Linux 

• Palm OS, Pocket PC 



"WebEx Event Center and Meeting 
Center services enable VeriSign to 
present important new product 
information to our affiliates more 
effectively and efficiently. Our 
professional services group has 
increased productivity by providing 
quality support to our customers 
around the globe in far less time. 
WebEx provides the collaboration 
and presentation power required to 
fully support our outsourced service. 9 

Stephen Fridakis, director of 
professional services, VeriSign 



"With WebEx we're able to train 
hundreds of people at any given 
point in time. The employee never 
has to leave the branch. So the 
branch does not lose the productivity 
of the employee. And we wind up 
with a better-trained employee. 
We've estimated that this is saving 
us more than $4 million dollars per 
year." 

Ron Schneider, First Vice President 
of training and performance 
development, Countrywide 
Wholesale Lending Division 
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Web & Integration Capabilities 



To manage user data: 

• Sign up new user 

• Login/logout 

• Activate/deactivate users 

• Edit users 

• U^add/delcte attendees 

• L.st recorded access history 



Protocol Support 

MediaTone technology SU p Porfs 
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£ mission of delivering rich-media 
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SSS edStandafdsa ndP'otocois 

Volp 3 ' th8lead ' n9protoco ' for 
Session Initiation Protocol (SIP) 
wNchfe used for oorttawSRi 

Lightweight Directory Access 
Protocol (LDAP), a vendor- 
independent network directory 
protocol that provides directory- 
server integration for WebEx 
services. 
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WebEx Enterprise Edition™ enables administrators to provide, 
and users to access, the complete suite of WebEx interactive 
sen/ices, leveraging the features of the specific service that's 
best for their needs. WebEx Enterprise Edition is delivered with 
My WebEx, the personal interface into the WebEx suite of 
services. Through My WebEx, users within the enterprise can 
access all of their WebEx services in a single place, with a single 
login. 



WebEx Meeting Center™ is the most powerful online Web 
meeting solution available. Users can present, collaborate, 
demonstrate, sell - anything that can be done in a face-to-face 
meeting can be done in a WebEx meeting. MediaTone enables 
productive, online meetings with rich media, using any desktop, 
laptop, or wireless handheld device. 



WebEx Training Center™ empowers users to deliver a rich and 
compelling live, online classroom experience. Users can 
maximize the reach, timeliness, and effectiveness of training 
programs while decreasing delivery costs. 



WebEx Event Center™ makes highly effective seminars and 
exciting multimedia events available with a browser, managed 
from a user's desktop, all for a fraction of the cost of a traditional 
enterprise-wide event. 



Benefits of WebEx Services 

Benefits of WebEx services include 
the ability to share multiple 
documents and presentations in a 
meeting and use streaming or local 
multi-media content. Multiple 
presenters may collaborate in one 
meeting, and multi-language 
meetings are available through a 
customizable interface. Presenters 
may run any software application for 
effective demos, training and team 
meetings, including applications for 

• Customer relationship 
management (CRM) 

• Enterprise resource planning 
(EBP) 

• Financial management 

The following capabilities are 
included in some or all of the WebEx 
services: 

• Application Sharing 

• Remote Control 

• White Boarding 

• Polling 

• Chat 

• Q&A 

• Breakout Sessions 

• Integrated VoIP 

• Integrated audio conferencing 



WebEx Support Center™ utilizes the power of WebEx to create 
a perfect environment for delivering high-quality, low-cost 
customer support. 
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Requirements of a Web Communications Platform 




Much like the telecommunications infrastructure is built on 
standards to support voice communications from myriads of 
endpoints, a Web communications infrastructure must provide 
for ubiquitous access, allow for an ever-increasing range of 
functionality, be scalable and extensible, and most importantly 
be reliable. The Web has been a powerful medium for 
ubiquitous access to information and services, and a successful 
communications platform should leverage it for access to its 
services by individuals who are anywhere in the world and who 
use any combination of wired or wireless Internet devices. Finally, the infrastructure 
should provide support for rapid provisioning of an increasing range of services with 
relatively low cost of ownership. 

WebEx Delivers Web Communications Solutions 

To meet demand for Web communications services such as online meetings, 
conferencing, learning and customer support, WebEx is adding live interaction 
capabilities to the Web. This requires strong support for service management, multi-point 
conference control as well as robust communications support. Additionally, with full 
support for sharing any documents including streaming audio and video, Flash, and other 
rich media formats, WebEx communications services enable users to share applications, 
take remote control, and interactively annotate on-screen materials. With these services, 
enterprises have: 

• Richer, more effective online communications. 

• Faster time to market and quicker problem resolution. 

• Lower costs for expenses such as travel, meeting venues and meeting planning. 

• Better decision-making. 

• Improved productivity and efficiency through the use of real-time interactive Web 
communications across the enterprise. 



Join hundreds of Fortune 1000 companies already using WebEx. 

For more information, visit www.webex.com or contact a service consultant at 
+1 .877.50.WEBEX (or +1 .408.435.7048). 



WebEx History 

• Founded, 1996. 

• Initial Public Offering, 1999. 

• Acquired and developed key 
technologies in real-time 
collaboration. 

• Today offers a breadth of services 
that are unparalleled in the 
industry—plus outstanding 
scalability, reliability and cost 
performance. 

• Headquartered in San Jose, Calif., 
with offices in Sacramento, New 
York, Amsterdam, Melbourne, 
Hong Kong and Tokyo. 

• Approximately 950 employees 
worldwide. 

Research and Development 
Centers of Excellence in San 
Jose, Hangzhou, Suzhou and 
Hefei. 

• Data Centers in San Jose, 
Denver, Virginia, Hong Kong, 
Tokyo, Stockholm and London. 



Worldwide Sales Offices: 

Americas & Canada 

Tel:+1.877.50.WEBEX 

Ameri^|nfo^webe^ t cpm 

Europe, Middle East & Africa 
Tel: +31 (0)20.4108.700 
EMEAinfo@webex.com 

Australia & New Zealand 
Tel: +61 (0)3.9653.9581 
AsiaPaclnf<X@webex.com 

China (HK) 

Tel: +852.8201.0228 

AsiaPadnfoiawebex.com 

Japan 

Tel: +81.3.5501.3272 
Japanlnfo(awebex.com 



S^u^^IIir^!?^ 08, ,n °' WebE * WebEx MedlaTone ' and WebEx logo are registered trademarks of WebEx 
Communications, Inc. All rights reserved. All other trademarks are the property of their respective owners. 
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Business Solutions / Professional 




What If you could: 

■ Never miss an Important call or fax 
° Have one, unified voicemail box 

■ Avoid unwanted calls while only taking the Important calls through 
sophisticated call screening features 

° Set up conference calls in less than a minute via the Web or phone 

n Give out only one phone number Instead of 4 or 5 

° Be able to save your voicemails to your hard drive 



Let's be honest, you probably have way too many phone numbers. You have your office, 
home, cellular, fax and maybe even pager number to manage. And remember, you aren't 
the only one who has to manage all those numbers, you expect your customers, 
colleagues and family to know which number to call you on and when. With AccessLine 
SmartNumber, you only give out ONE NUMBER. You then decide which phone to send your 
callers to. You can also screen calls to make sure you take the calls you want and skip the 
ones you don't! If you can't take the call, your SmartNumber will take a message. 

Also, your SmartNumber is your fax number. SmartNumber automatically knows the 
difference between someone calling you and an incoming fax. It will store your faxes and 
let you send them to the fax machine of your choice, or just view them via the Internet. 

Simply Log onto AccessLine.com and you can route all your calls to any phone, anywhere, 
any time. You can view faxes and listen to voicemails right from your web browser and 
forward them just like e-mails! 

In addition to SmartNumber you can also buy other AccessLine products by calling 877- 
716-2540. Or to try your own AccessLine SmartNumber immediately, click here to sign 
up now! 



For more information, please contact: 

Justin Bowers, Director of Small Business Sales \ 

jbowers@accessline.com 
877-716-2540 



http://www.accesslmex 
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"Accessline Comms' Accessline Service, The One-Number 
Wonder," CommWeb, T. Kramer, February 1 , 
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By Travis Kramer 
Comm Web 

02/01/2000, 12:00 AM ET 

We don't know if this is the direction in which business 
telecommunications are headed for everyone, or if it's a 
new trend for itinerant businessmen only, but lately 
we've been deluged with offers to try out "one-number" 
services. Accessline Communications (Bellevue, WA - 
877-800-0999) approached us with its customizable 
voice and communications service, AccessLine, an all- 
in-one number we found perfect for any professional 
who needs to be in contact with colleagues, clients, and 
family wherever he goes (and doesn't have a good office 
voicemail). Accessline will store voice and fax 
messages, route calls to your current location, host 
audioconferences, and much more. 

THE SETUP 

Accessline is easily programmed using a touchtone 
keypad, and once user-initialized, it's reprogrammable 
by keypad or the online GUI. You're given a toll-free 
number and a temporary PIN when you sign up. Since 
setup for these types of services sometimes entails a 
delay (a pain when you need to change numbers in a 
hurry), I set up my Accessline by phone while I logged 
onto the Web site, and I saw the entered information 
immediately updated. Accessline (characterized by a 
friendly female voice) prompts you for your temporary 
PIN before you record your name and set your own PIN. 
Once that's accomplished, it's ready for use. When you 
need to tell Accessline where to forward your calls, you 
can set your forwarding numbers by phone or online at 
any time. We were given a handy card containing all the 
prompt codes we'd need for operating Accessline. The 
forwarding feature uses two-digit codes to represent the 
various contact numbers for easy redirection when you 
call in to change your forwarding options. For example, 
home is 10, office is 20, cellular is 30, etc. If you're 
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going from home to your office, simply call your 
Accessline number, enter your PIN, press "2" to direct 
your calls, and press "20." Two great features for 

directing calk are the Timer and the Weekly Schedule. 

If you know how long you'll be near a certain phone, or 

your schedule demands that you be in the Pennsylvania office every Thursday from 
9am til noon, for example, you can set the Accessline timer for the length of time 
you would like your calls sent to each forwarding number. Enter if you want 
calls forwarded until further notice, or enter the amount of time (in minutes) that 
you will be available; then enter the memory number of your next location. 
Accessline automatically redirects the calls for you. Similarly, the Weekly 
Schedule automatically directs calls based on your daily or weekly activities, which 
you enter via the Web. Now your work calls can follow you home on weekends. 
Wheee! 



I'VE GOT MAIL! (VOICE and FAX) 

Checking your voice and fax inboxes is a cinch by phone or computer. Voicemail 
by phone is pretty standard; use the number keys to listen, delete, save, skip, and 
leave messages. I liked the deletion confirmation feature. After deleting a message, 
you are prompted to press "5" to confirm deletion or any other key to cancel the 
action. Superb for countering the caffeine twitchies. We love voicemail features 
that help you return messages without having to log into and out of your voicemail 
box; saves time, money, and aggravation. Instant Callback lets you return the call 
(to any caller who attaches a phone number to a voicemail message) by pressing 
"9*." The Rebound feature returns you to your voicemail inbox when the call is 
completed. You also have the option to listen to your voicemail online as a .VOX 
file (which stores the voice file digitally), save, delete, or even forward messages as 
email attachments. When checking faxes over the phone, you'll hear the number of 
new faxes and your delivery options. You can forward faxes in groups (new or 
delivered) or individually; or choose to send them to your default fax or to an 
alternate number. Each fax I had delivered arrived almost instantly and came with a 
cover sheet detailing the date and time received and the sender's fax number. If 
you're not near a fax machine, you can also view faxes online as .JPG or .TIFF 
files, or forward them as email attachments. The GUI is convenient and 
straightforward, working in real time with the touchtone menu. 

BUT WAIT, THERE'S MORE... 



Accessline offers pager notification for incoming calls, voicemail, and faxes. The 
page for new voice or fax messages displays the appropriate function code, 
followed by the number of new messages and the calling/faxing party's number. 
When you get a page for an incoming call on hold, go to any touchtone phone, call 
your Accessline number, and press "4" to be connected with the call. Call 
screening is great for hectic days or receiving calls at home; it screens calls based 
on caller discretion (asks if call is urgent) or your discretion. Accessline also lets 
you host an inbound conference call using your personal number as the dial-in 
bridge. You can schedule a conference call (date, time, duration) by phone or 
online. Participants call Accessline to connect to the conference. Accessline is also 
testing its Beta release working of an email feature that will configure your POP3 
email accounts with your Accessline inbox. Basic service is $18.95/month plus cost 
of calls (10/min.) and a $40 activation fee. 



CommWeb Marketplace 

VeriSign builds security into online transactions 

Are users who they say they are? Are they allowed to see data they want? FREE white 
paper on VeriSign Managed Security Services. 
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Vonage DigitarVoice...The BROADBAND Phone Company 

Vonage is a digital phone service that replaces your current phone company, offering 

unlimited local and long distance calling for $39.99 per month 



Buy a Link Now. 



Buyer's Guide | Product Reviews | White Papers | Tutorials 
Case Studies | Roundtables | Tech Events | Subscriptions 1 Contact Us 
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'TeleZapper from Privacy Technologies," Privacy Corps - Our 
Review, 2002,http://www.privacycorps.com/pages/product1 .htm 
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Status of this Memo 



This document is an Internet-Draft. Internet-Drafts are working 
documents of the Internet Engineering Task Force (IETF) , its areas, 
and its working groups. Note that other groups may also distribute 
working documents as Internet-Drafts. 

Internet-Drafts are draft documents valid for a maximum of six months 
and may be updated, replaced, or obsoleted by other documents at any 
time. It is inappropriate to use Internet- Drafts as reference 
material or to cite them other than as % v work in progress.' 1 

To learn the current status of any Internet-Draft, please check the 
* % lid-abstracts . txt' ' listing contained in the Internet-Drafts Shadow 
Directories on ftp.is.co.za (Africa), nic.nordu.net (Europe), 
munnari.oz.au (Pacific Rim), ftp.ietf.org (US East Coast), or 
ftp.isi.edu (US West Coast). 

This memo provides information for the Internet community. This memo 
does not specify an Internet standard of any kind. Distribution of 
this memo is unlimited. 



Abstract 



The purpose of this Internet Draft is to start discussion on the 
issues involved in Internet Call Waiting Service (ICW), as part of 
interconnecting IP and Global Switched Telephone Network (GSTN) with 
the intent of providing ICW service that is much needed by numerous 
dial-up Internet users. Interworking of the IP network and GSTN, 
based on open well-defined protocols, will promote interoperability 
of both the networks and systems built by different vendors. This 
Internet Draft is submitted with the goal of becoming an 
informational RFC. 



The rest of this document is as follows: 
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Section 2 briefly describes the services offered to the end 
Subscriber. It is the support of these services that necessitates the 
proposed internetworking project. . 

Section 3 describes the scope of the proposed project by introducing 
its overall architecture, identifying the interfaces to be 
standardized, describing experience with SIP for ICW. 

Sections 4, 5, and 6 respectively address security considerations, 
supply references, and provide the authors address, as required by 
[1] . 

Section 7 acknowledges individuals providing assistance in the 
creation of this document. 
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Section 8 is the Appendix, which contains IN Tutorial and Figure A. 

2. Service Description 

It is a well-known problem that call waiting tone interferes with the 
operation of a modem. Anyone using the telephone for a modem 
connection to a host computer can not gracefully deal with incoming 
call waiting calls. Internet Call Waiting is the capability to 
provide incoming call notification and completion options when the 
Subscriber is on a dial-up IP connection. When a call comes in the 
Subscriber is presented with a pop-up dialog box, that presents the 
callers number and, optionally, his or her name. Internet Call 
Waiting solution provides a simple, graphical-oriented way to notify 
subscribers while connected to the Internet, of incoming calls. It 
allows the subscriber to accept or reject the call. 

Benefits 

Service providers can achieve the following important benefits 
through the use of Internet Call Waiting Service: 

o More calls completed. Call completion is an important aspect of 
the service provided by telecommunication operators. Calls that end 
in busy or no- answer, consume network resources. Solution like 
Internet Call Waiting contributes to greater call completion which 
lowers expense and provides value to both the consumer and service 
provider. 

o The ICW platform is the foundation to offer services: The service 
provider has the opportunity to enhance Internet Call Waiting with 
other services like Internet Follow-me, personalized call management, 
unified messaging service, click to return (dial) an important call, 
and other call management functions which integrate voice and data 
services . 

o Service provider can offer the following important benefits to the 
subscribers through the use Internet Call Waiting Service: 
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• Simple way to manage voice and data calls over a single telephone 

line. 

• Ability to track all incoming calls while the service is active 

PC Graphical Subscriber Interface provides a simple intuitive 
Subscriber interface and also allows easy customization. 

3. Scope of the Proposed Project 

Figure A illustrates the hardware architecture that will support ICW 
Service. The lines indicate the control and/or voice paths. Control 
paths are labeled by the protocol that will be used over them. 
IN elements (SCP, SMS, SSP) are specialized servers, connected to 
switches and other network elements. They handle data queries and 
updates, specialized call routing and other advanced telecom 
services. For more information on Intelligent Network please see our 
IN Tutorial in the Appendix of this Internet Draft. 

The following software components make up the ICW architecture. 

o ICW User Agent Server (DAS) - The ICW UAS (SIP Client) and server 
communicate via the SIP protocol over TCP/IP. The ICW UAS can start 
up automatically as soon as a PPP connection is established. It also 
responds to the incoming request for call treatment by popping up the 
dialog box to the subscriber presenting information about the 
Calling Party and asking for an Accept or Reject decision. The UAS 
sends the resulting choice back to the ICW server. In the case of a 
accepted call, the UAS drops the modem connection to the ISP to allow 
the incoming call to complete. 

o ICW server - a SIP proxy server that perform the following 
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functions. The SCP is not being used as a general -purpose database 
host. Thus, SIP-related database dips are envisioned to be in the 
domain of a generic ICW server which can interface with any 
commercial -grade database engine or any LDAP-enabled database. The 
SCP is free to provide telecommunication intensive tasks that it was 
designed for. 

Listening for incoming messages from the application running on 
SCP 

- Providing a data store mechanism for ICW applications 

- Handling Web-based GUI (Applet) requests for subscriber 
provisioning on the ICW server 

o SCP platform software - The ICW APPLICATION runs on SCP 

- ICW Application runs on SCP - The AIN 0.1 Terminating Attempt 
Trigger (TAT) is used to enable PSTN call handling. Thus, the 
Application responds to an AIN message for every call to the 
subscriber. For each call, the Application either returns a 
request for normal routing, if the subscriber is no longer active, 
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or sends a message to the ICW server passing along the calling 
number. Based upon the reply from the ICW server, which may be 
Accepted or Rejected, the SCP sends the appropriate instructions ba 
ck to the SSP. 

Various alternatives exist for firewall support. The ICW 
UAS-to-ICW server firewall could be standard corporate security 
firewall. However, the security policy would need to allow 
TCP-based SIP messages to flow between the ICW UAS and server over 
the standard SIP port 5060. The ICW server-to-SCP firewall is 
optional and could be used to provide an extra level of protection 
for the SCP by restricting Intranet access or by enforcing a more 
restrictive security policy than the outer firewall. General and 
ICW specific security considerations are covered in Section 4. 

Other components in the diagram are part of the standard Internet 
and PSTN and include the Internet Service Provider (ISP), ISP 
modems and web servers, the Service Switching Point (SSP) and the 
Signal Transfer Point (STP) . The SSPs must be provisioned with the 
necessary trigger for the ICW service, the AIN 0.1 Terminating 
Attempt Trigger. 

When the Calling Party dials the ICW Subscriber's Destination Number, 
the Calling Party experiences the standard Call Waiting treatment, 
ringing, until Calling Party abandons or the Subscriber specifies 
treatment: Subscriber treatment options and Calling Party experience 
are: 

o Refuse Call: Calling Party hears ringing until Calling Party 
abandons. In SIP terms, this results in the SIP UAS sending a "603 
Decline" message to the ICW server. 

o Hold Call: Calling Party hears [optional] announcement to hold 
while "other" call in progress is completed. The intent is that the 
Subscriber will accept the call momentarily. (Another possibility 
would be to tell the Calling Party that you'll call them back in a 
few minutes, etc) In SIP terms, this results in the SIP UAS sending a 
"182 Queued" message to the ICW server. 

o Send to Voice Mail (assuming Subscriber has a Voice Mail service) : 
Calling Party hears voice mail system announcements. (This 
redirection to voice mail could, as well, have been redirection to 
some other DN, e.g. cell phone, second line, secretary, etc) In SIP 
terms, this results in the SIP UAS sending a "380 Alternative 
Service" to the ICW server. 

o Accept Call: Calling Party hears ringing until is connected to 
Subscriber. In SIP terms, this results in the SIP UAS sending a "200 
OK" to the ICW server. 

Note: Optional treatment options can include taking call via VoIP and 
route call to a third party number. 
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In the proposed Architecture, the Subscriber is assumed to have PPP 
service through their ISP. They are surfing the Internet or working 
at home, connected to a corporate intranet. Two components of ICW 



<draft-brusilovsky-icw-00. txt> January 1999 

A Proposal for Internet Call Waiting Service using SIP [Page 5] 



reside on their PC; an H.323 client for VoIP and an ICW UAS to drive 
the presentation to the Subscriber of Setup and Notification. 
Controlling the ICW service is the ICW server for Internet related 
control and the combination of the SCP and SSP via AIN functionality 
providing PSTN control via SS7. There is an ICW control session 
between the PC and the ICW server. Controlling the VoIP aspect is 
the H.323 client at the PC and the H.323 gateway with H.323 packets 
going between them via the internet. The SCP controls the IP via 
Bellcore's GR-1129. The SCP and ICW server have a TCP/IP connection. 
The call path of the accepted call consists of the Calling Party 
being routed to the IP {intelligent peripheral) and bridged to the 
ICW Subscriber from the H.323 gateway. Firewall appliances are 
placed on all IP connections of the service provider. A call 
scenario below walks through this architecture. Integration of the 
H.323 GW and IP as well as the SCP and ICW server is a possibility 
for future enhancements. 

Call Scenario 

Subscription to the service. 

o Subscriber signs up for the service. 

o Subscriber downloads and installs the ICW UAS software. 

o Subscriber Information is provisioned in the SMS (and SCP) . 

Activation of the service and coordination with the ICW Server 

(Transparent for the ICW User) 

o ICW UAS establishes TCP connection. 

o Subscriber authenticates himself /herself and Register with ICW 
Server using the encrypted password and phone number, 
o ICW Server stores information in database. 

Call Arrival 

o Calling Party initiates call to Subscriber, 
o SSP (Switch) encounters TAT. 
o SCP query launched. 

o SCP determines if call is for an ICW subscriber (if not then other 
service logic applies). 

o SCP sends a SIP "INVITE" message with Calling Number, optional 
Calling Name and Called Number (and receives a SIP acknowledgement 
from the ICW Server) 

o If ICW is activated for the called subscriber, ICW Server returns 
"TRYING" to SCP. The SCP instructs SSP to play an announcment, e.g. 
ringing. ICW Server determines, based on the Called Number and the 
IP Address of the ICW UAS and sends the SIP INVITE message to the ICW 
UAS. 

o If ICW is not activated ICW Server returns "NOT FOUND" to SCP. SCP 
returns an Authorize Term message to the SSP so call proceeds as 
normal . 

Communicating subscriber's choice to the SCP. 

o ICW UAS returns a SIP "DECLINE" (for normal SSP treatment) or "OK" 



<draft-brusilovsky-icw-00. txt> January 1999 

A Proposal for Internet Call Waiting Service using SIP [Page 6] 



(for connecting the call) . 

o ICW Server passes along the SIP message to the SCP 

Choice: Drop Modem, take call, 
o ICW UAS causes Modem to drop. 

o SCP instructs switch to continue with the call (Authorize Term) . 
o Switch connects Calling Party to Subscriber line causing the phone 
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to ring. 



Choice: Send to Voice Mail. 

o SCP sends Authorize Term message to switch to deliver the call to 
the subscriber's line. 

o SSP detects Busy and uses standard Call Forwarding on Busy to send 
to Voice Mail 

Experiences in using SIP for ICW Project 

The biggest advantage to using SIP in the ICW project was its 
ASCII-based nature and a concise set of messages. We were able to 
get a bare-bones SIP server running in a good part of a week. SIP is 
geared towards Internet protocol services; ICW is a prime example of 
such a service. SIP's semantics lend themselves very efficiently to 
the semantics of the ICW service. SIP has a very rich set of 
response codes that we were able to tailor to the various ICW states, 
such as the user accepting a call, declining a call, redirecting a 
call to a new location, or simply not being on the PC when the call 
notification arrived. Another advantage of SIP is that a SIP-based 
architecture is easily explained to even those who do not possess an 
in-depth understanding of Internet in general and IP protocols in 
particular. Various SIP entities like SIP User Agent Server, Proxy 
Server, Redirect Server, etc. lend themselves to a very extensible 
architecture. 

The disadvantages of SIP are few; one of them being its constant 
state of flux. During ICW development, the SIP draft RFC changed no 
less then 3 minor versions. This made it somewhat difficult to agree 
on a standard. However, this disadvantage will be mitigated in the 
future when the SIP draft becomes a Draft Standard. The other big 
disadvantage was driven by the general lack of support for database 
queries. For instance, an SCP would like to authoritatively know if 
a user was on the Internet before sending him/her the call 
notification. However, the SIP message set did not support general 
querying capabilities for this purpose. We ended up using the SIP 
OPTIONS message for this purpose, even though the draft mandates that 
OPTIONS message is used primarily for capability set negotiations. 
Finally, the SIP RFCs are becoming more complex with each new 
revision. We believe that while adding features is critical, it 
would be in the best interest to maintain the simplicity of SIP for 
rapid development, debugging, and deployment. 

Security Considerations 



<draft-brusilovsky-icw-00. txt> January 1999 

A Proposal for Internet Call Waiting Service using SIP [Page 7] 



ICW communications between the PC and the ICW Server may travel over 
the Internet. Thus it is essential to provide encryption for the 
communications. In addition to encryption, and to make sure that the 
PC belongs to a registered subscriber, it is also necessary to 
provide authentication of both the end points; i.e. ICW Server and 
the PC. ICW security has been designed to authenticate both end 
points and if the authentication succeeded, encrypt the 
communications (control channel) using a symmetric key. This key is 
provisioned in the ICW Server database as well as generated at the 
subscriber's end-point (the PC) when the software is initially 
installed. In the future, migration of the ICW security 
infrastructure to SSL is envisioned. 

ICW Security Requirements are, assentially, the same as PINT Security 
Requirements outlined in [4] : 

o Peer entity authentication to allow a communicating entity to prove 
its identity to another in the network. Two types of peers should be 
recognized for the purposes of this project: end-user and the Web 
server, and Web server and SN. Between the end-user and Web server 
the authentication could be accomplished by means of the user name 
and password combination. In addition, encrypted communications 
could be used in this case. Same could be used between the Web 
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server and SN, but it is proposed that additional security be 
accomplished by replicating a part of the server's data base relevant 
to the business providing the service. 

o Non-repudiation to account for all operations in case of doubt or 
dispute. This could be achieved by logging all the information 
pertinent to the Web transaction. In addition, the PSTN network will 
maintain its own account of the transaction for generating bills. 

o Confidentiality to avoid disclosure of information without the 
permission of its owner. Although this is an essential requirement, 
it is not particular to the proposed project. 

o End-user profile verification to verify if the end user is 
authorised to use a service. 

In the course of the project execution, additional requirements are 
likely to arise and many more specific security work items are likely 
to be proposed and implemented. 

Some of the ICW-specific security considerations: 

o Hacking is a threat to any Service Provider (PSTN, Intranet, 
Internet) . It is real danger - phone companies are common targets 
o Strong Firewall solutions are needed 
o Fraudulent Subscription is one of the threats 

o Existing mechanisms applied to the Internet can be implemented 
o Stealing a Call is a new type of security threat 
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o Denial of telephone service attack is possible 

o Encrypted password protection can be used as one of the possible 
solutions. 
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Glossary 




AIN 


Advanced Intelligent Network 


API 


Application Program Interface 


DN 


Destination Number 


GSTN 


Global Switched Telephone Network 


ICW 


Internet Call Waiting 


IN 


Intelligent Network 


IP 


Intelligent Peripheral 


PSTN 


Public Switched Telephone Network 


POTS 


Plain Old Telephone Service 


SCP 


Service Control Point 


SIP 


Session Initiation Protocol 


SN 


Service Node 


SMS 


Service Management System 


TAT 


Terminating Attempt Trigger 


UAS 


User Agent Server (SIP Terminology) 


VoIP 


Voice over IP (Internet Protocol) 
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8. Appendix (IN Tutorial and Figure A) 

Intelligent Network (IN), excerpt from [4] 

IN ([2], [3]) is an architectural concept that provides for the 
real-time execution of network services and customer applications in 
a distributed environment consisting of interconnected computers and 
switching systems. Also included in the scope of IN are systems and 
technologies required for the creation and management of services in 
this distributed environment. 
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In PSTNs, user's telephone terminals and fax machines are connected 
to telephone switches. The switches (which can be Central 
Offices — for wireline communications and Mobile Switching Centers 
(MSCs) — for wireless communications) are specialized computers 
engineered for provision of services to the users. The switches 
themselves are interconnected in two ways: 1) through trunks on which 
the voice is carried and 2) through a specialized fault-tolerant data 
communications network, which is (principally) used for call setup 
and maintenance. This network is called (after the ITU-T standard 
protocol suite that it uses) Signalling System No. 7 (SS7) . In 
addition, the switches are connected to general purpose computers 
that support specialized applications (called Operations Systems) 
whose role includes network management, administrative functions 
(e.g., billing), maintenance, etc. Operation systems are not 
connected to the switches through the SS7 network, which is, again, 
engineered only for set-up and real time maintenance of calls. In 
most cases, X.25 protocol is used for communications between 
operations systems and switches. Even a simple two-party call in 
most cases involves several switches, which may also be located in 
different PSTNs. To this end, the switches alone comprise a complex 
distributed processing environment. As far as the end users are 
concerned, the switches are ultimately responsible for delivering 
telecommunications services. Certain elementary services (such as 
provision of the dial tone, ringing the called line, and establishing 
a connection between two users) are called basic services, and all 
switches can presently cooperate in delivering them to end users. 

In addition, a multitude of services (such as Freephone [a.k.a. 800 
number in North America], Conference Calling, Call Forwarding, m and 
many others) require much more than basic call processing. Such 
services are called Supplementary Services, and their implementation 
requires that specialized applications (called Service Logic) be 
developed. Developing switch-based service logic for each 
supplementary service would be an extremely expensive (if at all 
possible) task, which — in the presence of multiple switch 
vendors — would also require an extensive standardization effort. 

The IN architecture is the alternative which, in a nutshell, 
postulates using a network-wide server (called Service Control 
Function [SCF] ) . The SCF executes service logic and instructs the 
switches on how to complete the call. A switch is involved only in 
executing the basic call process, which is interrupted (at 
standardized breakpoints called triggers) when specialized service 
logic needs be executed. On encountering such a breakpoint, the 
switch issues a query to the SCF and waits for its instruction. In 
addition (and this is essential for supporting the services described 
in section 2) , the SCF may initiate a call on its own by instructing 
switches to establish necessary connections among themselves and to 
the call parties. 
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Physically, the SCF may be located in either stand-alone general 
purpose computers called Service Control Points (SCPs) or specialized 
pieces of equipment called Service Nodes (SNs) . In addition to 
executing service logic, a service node can perform certain 
switching functions (such as bridging of calls) as well as a set of 
specialized functions (such as playing announcements, voice 
recognition and text-to-speech conversion) . An important distinction 
between an SCP and SN is that the former is connected to switches via 
the SS7 network while the latter communicates with the switch via 
Integrated Services Digital Network (ISDN) Primary or Basic Rate 
Interfaces (PRI or BRI), which combine both the signaling and voice 
paths. With the present state of IN standardization, in principle, 
either an SCP or SN could be connected to an Internet server in order 
to support the services outlined in section two. To further narrow 
the scope of work so as to produce tangible results as soon as 
possible, the proposed project specifically addresses only 
interconnection between a server and SN. 
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Within the IN architecture, the relevant administration of the 
network entities (i.e., setting the triggers in the switches, 
transferring externally developed service logic to SCPs and SNs, and 
maintaining the network databases with the customer-related data) is 
performed by a specialize Operation System called Service Management 
System (SMS) . 
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Status of this Memo 

This memo provides information for the Internet community. It does 
not specify an Internet standard of any kind. Distribution of this 
memo is unlimited. 

Copyright Notice 

Copyright (C) The Internet Society (2000) . All Rights Reserved. 



This document defines an abstract model for a presence and instant 
messaging system. It defines the various entities involved, defines 
terminology, and outlines the services provided by the system. The 
goal is to provide a common vocabulary for further work on 
requirements for protocols and markup for presence and instant 
messaging. 

1. Introduction 

A presence and instant messaging system allows users to subscribe to 
each other and be notified of changes in state, and for users to send 
each other short instant messages. To facilitate development of a 
suite of protocols to provide this service, we believe that it is 
- -va-luable— to- first develop a model -for the- system.- The model consists 
of the various entities involved, descriptions of the basic functions 
they provide, and most importantly, definition of a vocabulary which 
can be used to facilitate discussion. 

We note that the purpose of this model is to be descriptive and 
universal: we want the model to map reasonably onto all of the 
systems that are informally described as presence or instant 
messaging systems. The model is not intended to be prescriptive or 
achieve interoperability: an element that appears in the model will 
not necessarily be an element of an interoperable protocol, and may 
not even be a good idea. 
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In this document, each element of the model appears in upper case 
(e.g., PRESENCE SERVICE). No term in lower case or mixed case is 
intended to be a term of the model. 

The first part of this document is intended as an overview of the 
model. The overview includes diagrams, and terms are presented in an 
order that is intended to help the reader understand the relationship 
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between elements. The second part of the document is the actual 
definition of the model, with terms presented in alphabetical order 
for ease of reference. 

The overview is intended to be helpful but is not definitive; it may 
contain inadvertent differences from the definitions in the model. 
For any such difference, the definition (s) in the model are taken to 
be correct, rather than the explanation (s) in the overview. 

2. Overview 

The model is intended to provide a means for understanding, 
comparing, and describing systems that support the services typically 
referred to as presence and instant messaging. It consists of a 
number of named entities that appear, in some form, in existing 
systems. No actual implementation is likely to have every entity of 
the model as a distinct part. Instead, there will almost always be 
parts of the implementation that embody two or more entities of the 
model. However, different implementations may combine entities in 
different ways. 

The model defines two services: a PRESENCE SERVICE and an INSTANT 
MESSAGE SERVICE. The PRESENCE SERVICE serves to accept information, 
store it, and distribute it. The information stored is 
(unsurprisingly) PRESENCE INFORMATION. The INSTANT MESSAGE SERVICE, 
serves to accept and deliver INSTANT MESSAGES to INSTANT INBOXES. 

2.1 PRESENCE SERVICE 

The PRESENCE SERVICE has two distinct sets of "clients" (remember, 
these may be combined in an implementation, but treated separately in 
the model) . One set of clients, called PRESENTITIES, provides 
PRESENCE INFORMATION to be stored and distributed. The other set of 
clients, called WATCHERS, receives PRESENCE INFORMATION from the 
service. 
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Fig. 1: Overview of Presence Service 

There are two kinds of WATCHERS, called FETCHERS and SUBSCRIBERS. A 
FETCHER simply requests the current value of some PRESENTITY 1 s 
PRESENCE INFORMATION from the PRESENCE SERVICE. In contrast, a 
SUBSCRIBER requests notification from the PRESENCE SERVICE of 
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(future) changes in some PRESENT I TVs PRESENCE INFORMATION. A 
special kind of FETCHER is. one that fetches information on a regular 
basis. This is called a POLLER. 

+ WATCHER + 

+ FETCHER + + — SUBSCRIBER — + 

I II i 
! + — POLLER — + | | | 

II ill I 
| + + , j | 

+ + + + 

+ + 

Fig. 2: Varieties of WATCHER 

The PRESENCE SERVICE also has WATCHER INFORMATION about WATCHERS and 
their activities in terms of fetching or subscribing to PRESENCE 
INFORMATION. The PRESENCE SERVICE may also distribute WATCHER 
INFORMATION to some WATCHERS, using the same mechanisms that are 
available for distributing PRESENCE INFORMATION. 

Changes to PRESENCE INFORMATION are distributed to SUBSCRIBERS via 
NOTIFICATIONS. Figures 3a through 3c show the flow of information as 
a piece of PRESENCE INFORMATION is changed from PI to P2. 
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Fig. 3a: NOTIFICATION (Step 1) 
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Fig. 3b: NOTIFICATION (Step 2) 
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Fig. 3c: NOTIFICATION (Step 3) 
2.2 INSTANT MESSAGE SERVICE 

The INSTANT MESSAGE SERVICE also has two distinct sets of "clients": 
SENDERS and INSTANT INBOXES. A SENDER provides INSTANT MESSAGES to 
the INSTANT MESSAGE SERVICE for delivery. Each INSTANT MESSAGE is 
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addressed to a particular INSTANT INBOX ADDRESS, and the INSTANT 
MESSAGE SERVICE attempts to deliver the message to a corresponding 
INSTANT INBOX. 

+ + 

I INSTANT MESSAGE SERVICE | 

I I 

+- + 

I 

I I 
I v 
+ + + + 

I SENDER i | INSTANT INBOX | 
+ + + + 

Fig. 4: Overview of Instant Message Service 
2.3 Protocols 

A PRESENCE PROTOCOL defines the interaction between PRESENCE SERVICE, 
PRESENTITIES, and WATCHERS. PRESENCE INFORMATION is carried by the 
PRESENCE PROTOCOL. 



An INSTANT MESSAGE PROTOCOL defines the interaction between INSTANT 
MESSAGE SERVICE, SENDERS, and INSTANT INBOXES. INSTANT MESSAGES are 
carried by the INSTANT MESSAGE PROTOCOL. 

In terms of this model, we believe that the IMPP working group is 
planning to develop detailed requirements and specifications for the 
structure and formats of the PRESENCE PROTOCOL, PRESENCE INFORMATION, 
INSTANT MESSAGE PROTOCOL, and INSTANT MESSAGES. 

2.4 Formats 



The model defines the PRESENCE INFORMATION to consist of an arbitrary 
number of elements, called PRESENCE TUPLES. Each such element 
consists of a STATUS marker (which might convey information such as 
online/off line/busy/away/do not disturb), an optional COMMUNICATION 
ADDRESS, and optional OTHER PRESENCE MARKUP. A COMMUNICATION ADDRESS 
includes a COMMUNICATION MEANS and a CONTACT ADDRESS. One type of 
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COMMUNICATION MEANS, and the only one defined by this model, is 
INSTANT MESSAGE SERVICE. One type of CONTACT ADDRESS, and the only 
one defined by this model, is INSTANT INBOX ADDRESS. However, other 
possibilities exist: a COMMUNICATION MEANS might indicate some form 
of telephony, for example, with the corresponding CONTACT ADDRESS 
containing a telephone number. 
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Fig. 5: The structure of PRESENCE INFORMATION 
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STATUS is further defined by the model to have at least two states 
that interact with INSTANT MESSAGE delivery ~ OPEN, in which INSTANT 
MESSAGES will be accepted, and CLOSED, in which INSTANT MESSAGES will 
not be accepted. OPEN and CLOSED may also be applicable to other 
COMMUNICATION MEANS — OPEN mapping to some state meaning "available" 
or "open for business" while CLOSED means "unavailable" or "closed to 
business." The model allows STATUS to include other values, which may 
be interpretable by programs or. only by persons. The model also 
allows STATUS to consist of single or multiple values. 

2.5 Presence and its effect on Instant Messages 

An INSTANT INBOX is a receptacle for INSTANT MESSAGES. Its INSTANT 
INBOX ADDRESS is the information that can be included in PRESENCE 
INFORMATION to define how an INSTANT MESSAGE should be delivered to 
that INSTANT INBOX. As noted above, certain values of the STATUS 
marker indicate whether INSTANT MESSAGES will be accepted at the 
INSTANT INBOX. The model does not otherwise constrain the delivery 
mechanism or format for instant messages. Reasonable people can 
disagree about whether this omission is a strength or a weakness of 
this model. 

2.6 PRINCIPALS and their agents 

This model includes other elements that are useful in characterizing 
how the protocol and markup work. PRINCIPALS are the people, groups, 
and/or software in the "real world" outside the system that use the 
system as a means of coordination and communication. It is entirely 
outside the model how the real world maps onto PRINCIPALS — the 
system of model entities knows only that two distinct PRINCIPALS are 
distinct, and two identical PRINCIPALS are identical. 

A PRINCIPAL interacts with the system via one of several user agents 
(INBOX USER AGENT; SENDER USER AGENT; PRESENCE USER AGENT; WATCHER 
USER AGENT) . As usual, the different kinds of user agents are split 
apart in this model even though most implementations will combine at 
least some of them. A user agent is purely coupling between a 
PRINCIPAL and some core entity of the system (respectively, INSTANT 
INBOX; SENDER; PRESENT ITY; WATCHER) . 
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Fig. 6: A presence system 
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Fig. 7: An instant messaging system 
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2 . 7 Examples 

A simple example of applying the model is to describe a generic 
"buddy list" application. These applications typically expose the 
user's presence to others, and make it possible to see the presence 
of others. So we could describe a buddy list as the combination of a 
PRESENCE USER AGENT and WATCHER USER AGENT for a single PRINCIPAL, 
using a single PRESENTITY and a single SUBSCRIBER. 

We could then extend our example to instant messaging and describe a 
generic "instant messenger" as essentially a buddy list with 
additional capabilities for sending and receiving instant messages. 
So an instant messenger would be the combination of a PRESENCE USER 
AGENT, WATCHER USER AGENT, INBOX USER AGENT, and SENDER USER AGENT 
for a single PRINCIPAL, using a single PRESENTITY, single SUBSCRIBER, 
and single INSTANT INBOX, with the PRESENTITY 1 s PRESENCE INFORMATION 
including an INSTANT INBOX ADDRESS that leads to the INSTANT INBOX. 
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3. Model 

ACCESS RULES: constraints on how a PRESENCE SERVICE makes PRESENCE 
INFORMATION available to WATCHERS. For each PRE SENT ITY* s PRESENCE 
INFORMATION, the applicable ACCESS RULES are manipulated by the 
PRESENCE USER AGENT of a PRINCIPAL that controls the PRE SENT ITY . 

Motivation: We need some way of talking about hiding presence 
information from people. 

CLOSED: a distinguished value of the STATUS marker. In the context of 
INSTANT... MESSAGES.,., this ..value-means, that- the associated- INSTANT 
INBOX ADDRESS, if any, corresponds to an INSTANT INBOX that is 
unable to accept an INSTANT MESSAGE. This value may have an 
analogous meaning for other COMMUNICATION MEANS, but any such 
meaning is not defined by this model. Contrast with OPEN. 

COMMUNICATION ADDRESS: consists of COMMUNICATION MEANS and CONTACT 
ADDRESS . 

COMMUNICATION MEANS: indicates a method whereby communication can 
take place. INSTANT MESSAGE SERVICE is one example of a 
COMMUNICATION MEANS. 

CONTACT ADDRESS: a specific point of contact via some COMMUNICATION 
MEANS. When using an INSTANT MESSAGE SERVICE, the CONTACT ADDRESS 
is an INSTANT INBOX ADDRESS. 



Day, et al. Informational [Page 9] 

RFC 2778 A Model for Presence and Instant Messaging February 2000 



DELIVERY RULES: constraints on how an INSTANT MESSAGE SERVICE 

delivers received INSTANT MESSAGES to INSTANT INBOXES. For each 
INSTANT INBOX, the applicable DELIVERY RULES are manipulated by 
the INBOX USER AGENT of a PRINCIPAL that controls the INSTANT 
INBOX. 

Motivation: We need a way of talking about filtering instant 
messages. 

FETCHER: a form of WATCHER that has asked the PRESENCE SERVICE to for 
the PRESENCE INFORMATION of one or more PRESENTITIES, but has not 
asked for a SUBSCRIPTION to be created. 

INBOX USER AGENT: means for a PRINCIPAL to manipulate zero or more 
INSTANT INBOXES controlled by that PRINCIPAL. 

Motivation: This is intended to isolate the core functionality of 
an INSTANT INBOX from how it might appear to be manipulated by a 
product. This manipulation includes fetching messages, deleting 
messages, and setting DELIVERY RULES. We deliberately take no 
position on whether the INBOX USER AGENT, INSTANT INBOX, and 
INSTANT MESSAGE SERVICE are colocated or distributed across 
machines. 

INSTANT INBOX: receptacle for INSTANT MESSAGES intended to be read by 
the INSTANT INBOX' s PRINCIPAL. 

INSTANT INBOX ADDRESS: indicates whether and how the PRESENTITY 1 s 
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PRINCIPAL can receive an INSTANT MESSAGE in an INSTANT INBOX. The 
STATUS and INSTANT INBOX ADDRESS information are sufficient to 
determine whether the PRINCIPAL appears ready to accept the 
INSTANT MESSAGE. 

Motivation: The definition is pretty loose about exactly how any 
of this works, even leaving open the possibility of reusing parts 
of the email infrastructure for instant messaging. 

INSTANT MESSAGE: an identifiable unit of data, of small size, to be 
sent to an INSTANT INBOX. 

Motivation; Vie, .do not „defjLna_!lsmall. , ;...but--we see.k..in-this.. - 

definition to avoid the possibility of transporting an arbitrary- 
length stream labelled as an "instant message." 
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INSTANT MESSAGE PROTOCOL: The messages that can be exchanged between 
a SENDER USER AGENT and an INSTANT MESSAGE SERVICE, or between an 
INSTANT MESSAGE SERVICE and an INSTANT INBOX. 

INSTANT MESSAGE SERVICE.: accepts and delivers INSTANT MESSAGES. 

~ May require authentication of SENDER USER AGENTS and/or INSTANT 
INBOXES. 

— May have different authentication requirements for different 
INSTANT INBOXES, and may also have different authentication 
requirements for different INSTANT INBOXES controlled by a 
single PRINCIPAL. 

— May have an internal structure involving multiple SERVERS 
and/or PROXIES. There may be complex patterns of redirection 
and/or proxying while retaining logical connectivity to a 
single INSTANT MESSAGE SERVICE. Note that an INSTANT MESSAGE 
SERVICE does not require having a distinct SERVER — the 
service may be implemented as direct communication between 
SENDER and INSTANT INBOX. 

— May have an internal structure involving other INSTANT MESSAGE 
SERVICES, which may be independently accessible in their own 
right as well as being reachable through the initial INSTANT 
MESSAGE SERVICE. 

NOTIFICATION: a message sent from the PRESENCE SERVICE to a 

SUBSCRIBER when there is a change in the PRESENCE INFORMATION 
of some PRESENTITY of interest, as recorded in one or more 
SUBSCRIPTIONS. 

Motivation: We deliberately take no position on what part of 
the changed information is included in a NOTIFICATION. 

OPEN: a distinguished value of the STATUS marker. In the context of 
INSTANT MESSAGES, this value means that the associated INSTANT 
INBOX ADDRESS, if any, corresponds to an INSTANT INBOX that is 
ready to accept an INSTANT MESSAGE. This value may have an 
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analogous meaning for other COMMUNICATION MEANS, but any such 
meaning is not defined by this model. Contrast with CLOSED. 

OTHER PRESENCE MARKUP: any additional information included in the 
PRESENCE INFORMATION of a PRESENTITY. The model does not define 
this further. 

POLLER: a FETCHER that requests PRESENCE INFORMATION on a regular 
basis. 
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PRESENCE INFORMATION: consists of one or more PRESENCE TUPLES. 

PRESENCE PROTOCOL: The messages that can be exchanged between a 
PRESENTITY and a PRESENCE SERVICE, or a WATCHER and a PRESENCE 
SERVICE. 

PRESENCE SERVICE: accepts, stores, and distributes PRESENCE 
INFORMATION . 

May require authentication of PRESENTITIES, and/or WATCHERS. 

— May have different authentication requirements for different 
PRESENTITIES. 

— May have different authentication requirements for different 
WATCHERS, and may also have different authentication 
requirements for different PRESENTITIES being watched by a 
single WATCHER. 

— May have an internal structure involving multiple SERVERS 
and/or PROXIES. There may be complex patterns of redirection 
and/or proxying while retaining logical connectivity to a 
single PRESENCE SERVICE. Note that a PRESENCE SERVICE does not 
require having a distinct SERVER — the service may be 
implemented as direct communication among PRESENTITY and 
WATCHERS . 

— May have an internal structure involving other PRESENCE 
SERVICES, which may be independently accessible in their own 
right as well as being reachable through the initial PRESENCE 
SERVICE. 

PRESENCE TUPLE: consists of a STATUS, an optional COMMUNICATION 
ADDRESS, and optional OTHER PRESENCE MARKUP. 

PRESENCE USER AGENT: means for a PRINCIPAL to manipulate zero or more 
PRESENTITIES. 

Motivation: This is essentially a "model/view" distinction: the 
PRESENTITY is the model of the presence being exposed, and is 
independent of its manifestation in any user interface. In 
addition, we deliberately take no position on how the PRESENCE 
USER AGENT, PRESENTITY, and PRESENCE SERVICE are colocated or 
distributed across machines. 

PRESENTITY (presence entity) : provides PRESENCE INFORMATION to a 
PRESENCE SERVICE. 
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Motivation: We don f t like to coin new words, but "present ity" 
seemed worthwhile so as to have an unambiguous term for the entity 
of interest to a presence service. Note that the presentity is not 
(usually) located in the presence service: the presence service 
only has a recent version of the presentity' s presence 
information. , The presentity initiates changes in the presence 
information to be distributed _by_ the presence service. 

PRINCIPAL: human, program, or collection of humans and/or programs 
that chooses to appear to the PRESENCE SERVICE as a single actor, 
distinct from all other PRINCIPALS. 

Motivation: We need a clear notion of the actors outside the 
system. "Principal" seems as good a term as. any. 

PROXY: a SERVER that communicates PRESENCE INFORMATION, INSTANT 
MESSAGES, SUBSCRIPTIONS and/or NOTIFICATIONS to another SERVER. 
Sometimes a PROXY acts on behalf of a PRESENTITY, WATCHER, or 
INSTANT INBOX. 

SENDER: source of INSTANT MESSAGES to be delivered by the INSTANT 
MESSAGE SERVICE. 



SENDER USER AGENT: means for a PRINCIPAL to manipulate zero or more 
SENDERS . 



SERVER: an indivisible unit of a PRESENCE SERVICE or INSTANT MESSAGE 
SERVICE. 

SPAM: unwanted INSTANT MESSAGES. 

SPOOFING: a PRINCIPAL improperly imitating another PRINCIPAL. 

STALKING: using PRESENCE INFORMATION to infer the whereabouts of a 
PRINCIPAL, especially for malicious or illegal purposes. 

STATUS: a distinguished part of the PRESENCE INFORMATION of a 

PRESENTITY. STATUS has at least the mutually-exclusive values OPEN 
and CLOSED, which have meaning for the acceptance of INSTANT 
MESSAGES, and may have meaning for other COMMUNICATION MEANS. 
There may be other values of STATUS that do not imply anything 
about INSTANT MESSAGE acceptance. These other values of STATUS may 
be combined with OPEN and CLOSED or they may be mutually-exclusive 
with those values. 
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Some implementations may combine STATUS with other entities. For 
example, an implementation might make an INSTANT INBOX ADDRESS 
visible only when the INSTANT INBOX can accept an INSTANT MESSAGE. 
Then, the existence of an INSTANT INBOX ADDRESS implies OPEN, 
while its absence implies CLOSED. 
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SUBSCRIBER: a form of WATCHER that has asked the PRESENCE SERVICE to 
notify it immediately of changes in the PRESENCE INFORMATION of 
one or more PRESENTITIES . 

SUBSCRIPTION: the information kept by the PRESENCE SERVICE about a 
SUBSCRIBER'S request to be notified of changes in the PRESENCE 
INFORMATION of one or more PRESENTITIES . 

VISIBILITY RULES: constraints on how a PRESENCE SERVICE makes WATCHER 
INFORMATION available to WATCHERS . For each WATCHER ' s WATCHER 
INFORMATION, the applicable VISIBILITY RULES are manipulated by 
the WATCHER USER AGENT of a PRINCIPAL that controls the WATCHER. 

Motivation: We need a way of talking about hiding watcher 
information from people. 

WATCHER: requests PRESENCE INFORMATION about a PRESENTITY, or WATCHER 
INFORMATION about a WATCHER, from the PRESENCE SERVICE. Special 
types of WATCHER are FETCHER, POLLER, and SUBSCRIBER. 

WATCHER INFORMATION : information about WATCHERS that have received 
PRESENCE INFORMATION about a particular PRESENTITY within a 
particular recent span of time. WATCHER INFORMATION is maintained 
by the PRESENCE SERVICE, which, may choose to present it in the • 
same form as PRESENCE INFORMATION; that is, the service may choose 
to make WATCHERS look like a special form of PRESENTITY. 

Motivation: If a PRESENTITY wants to know who knows about it, it 
is not enough to examine only information about SUBSCRIPTIONS. A 
WATCHER might repeatedly fetch information without ever 
subscribing. Alternately, a WATCHER might repeatedly subscribe, 
then cancel the SUBSCRIPTION. Such WATCHERS should be visible to 
the PRESENTITY if the PRESENCE SERVICE offers WATCHER INFORMATION, 
but will not be appropriately visible if the WATCHER INFORMATION 
includes only SUBSCRIPTIONS. 

WATCHER USER AGENT: means for a PRINCIPAL to manipulate zero or more 
WATCHERS controlled by that PRINCIPAL. 
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Motivation: As with PRESENCE USER AGENT and PRESENTITY, the 
distinction here is intended to isolate the core functionality of 
a WATCHER from how it might appear to be manipulated by a product. 
As pre 
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